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RETROSPECT OF THE YEAR 1902. , 
WIRELI TELEGRAPUY 

If one were asked to name the most important ien 

tifle achievement of the year just closed, he would, with 


out doubt, give that distincticn to a feat which was 


performed, in the closing days of the year, on a bar 


ren headland on the eastern shores of Cape breton 


where Marconi, a few days before Christmas, exchattged 


messages of congratulation by wireless telegraphy with 


some of the crowned heads of Burope At the close of 


the year 1901, Marconi had given to therworld the 


pledge that he would before long make transatianti 
wireless commercial telegraphy possible, for he had 
received on a single wire, suspended from a kite, an 
agreed-upon signal in the form of the repetition of the 
letter “S.’ It was merely a hint of coming possibili 
ties, for the signal was only perceptible by the use of 


a sensitive telephone. Between that and the transmis 


sion of commercial messages was a wide gap, and that 


the brilliant young Anglo-Italian should have closed 
that gap within a period of twelve months, and that 
he should stand today prepared to-~-transmit com 
mercial messages across the Atlant must be re 


most remarkable scientific 


Marconi 


same absence 


garded as certainly the 


achievement of the year final experi 


were carried out with the of self-adver 


tisement, the same professional dignity which ha 
characterized his work from the first He pent 
about a month at his Cape Breton station, sending and 


receiving messages, before he made a final announce 
ment of his success. It was inevitable that in the five 
years of his brilliant work he hould be subjected to 
those ungenerous attacks that seem to dog the | 
of every inventor of an epoch-making device ro rea 
these criticisms, ons vould think that Marco hac 


invented nothing at all, and that to the army of imi 


tators or emulator! that have gathered in h rain 
all the credit belong and yet the fact remains that 
he was the first man to show the commercial po ili 
ties of wireless telegraphy, and that he has pa | fron 
his first crude experiment o his present marvelo 

triumph, with a swiftne and a completeness without a 


What 


Stephenso! 


parallel in the history of invention 


was to the locomotive, Edison to the electric light, and 


Bell to the telephone, Marconi will be, as long as history 
is written, to wirele elegraphy Other yatem } 
more or less claims to utility have been industrio 
developed by their variou ponso! n thi ountt 
the DeForest type seems easily to lea ompetitor 
in the practical results accomplished. It ha one 0 
work in the naval maneuver and it having a fail 
amount of general ommercial e838 Fessender 
moreover, has secured | patents during the year, ar 
has achieved encouraging resul particularly in re 


Prof 


application for 


spect of speed of transmission; while Pupin 


system of selective resonance or tuning 


patents on which was made as far back as 1804, has 
now been protected by the Patent Office and he ha 
concluded arrangements with the Marconi Compat 
which they are granted exclusive license n 
country. Fessenden uses a form of receiver which 
he calls a “wave detector that gives promise of 


much greater than the old coherer Indeed, 
of late, the efforts of 
graphy have been directed especially to 
of some form of that will be 
and rapid than the form with which Branly’s name is 
associated. Branly brought out an im 


proved radio-detector, which is based on the important 


rapidity 


ss tele 





wire 


the 


experimentatists in 
invention 
reliable 


receiver more 


himself has 
discovery that any two pieces of metal, provided one 
of them be polished or oxidized, will serve all purposes 
of the old Branly tube. In Germany, where the Slaby 
Arco system has been adopted by the government, fair 
results were obtained this year in the army and navy 
maneuvers; although the Slaby-Arco does not begin 
to approach the Marconi system in range of transmis 
sion, The problem of the future in wireless telegraphy 
je that of “tuning,” or the confining of messages to one 
particular receiver, to the exclusion of all others. In 
connection with wireless telegraphy progress mention 
should be made of the completion, after more than 
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fift years of growth of the British cable system, of 
complete telegraphic connection around the globe. 
! was achieved by the laying of the British Pacific 
cable from Vancouver to Australia, which includes one 


12th from Vancouver to Fanning Island of 4,000 


tatute miles—the longest stretch of cable in the world 


Our own transpacific cable is also in process of being 
laid, and before long we shall be in direct communica 
tion over our own wire with our new eastern posses 
ion 
CIVIL ENGINEERIN® 
The year just closed has seen the completion of 


one of the largest and most beneficent civil engineering 


any age th great dam at Assouan 


works of this o1 
on the Nile rhis 
icross the Nile about 
British 


the 


structure, together with the barrage 


250 miles above Cairo, was under 


taken by the government as one among many 


hemes for improvement of modern Egypt The 


two work together cost $25,000,000 The dam at 
Assiout is 2,750 feet in length, and will bring about 
300,000 acres under cultivation in middle Egypt rhe 
dam at Assouan, 600 miles above Cairo, is an enormous 
tructure a mile and a quarter in length, with a maxi 
mum heigh from foundation to crest, of 130 feet 
Its construction gave employment to 11,000 natives 


and by its completion it has become possible to store 


one billion tons of water for irrigation purposes in the 
dry season rhe opening ceremonies took place on 
December 10, in the presence of the Khedive and it 
was stated on this occasion by Lord Cromer, that this 
great work will increase the agricultural earning power 


of Egypt by $13,000,000 every year; that it will permit 


the additional irrigation of 1,600,000 acres, and that it 


will provide an additional revenue to the Egyptian gov 


ernment of $1,900,000 a vear 
Most important steps have been taken during the 
year n ciearing away preliminary obstacles to the 


construction of the Isthmian canal As matters stood 


at the commencement of the year, the Isthmian Canal 
Commission, because of the exorbitant price (over 
$109,000,000) asked by the owners of the Panama 
property, had advocated the construction of the Nicar- 


agua Canal, at a cost of about $190,000,000: but subse- 


quently the Panama Company signified their willing- 
ness to take $40,000,000 for their properties, and an 
investigation made during the year in Paris has shown 
that the titles to these properties are perfectly valid. 
rhe only obstacle remaining to be cleared away is that 
presented by the Colombian government, which seems 


lisposed to make capital out of the present situation 


and demands an excessive price for the strip of land 
through which the Panama Canal is to be constructed 
It is probable, however, that before long a satisfactory 

eaty will be concluded for the purchase of the right 
of-wa ind preliminary steps toward construction 
taxen 


rhe Rapid Transit Commission, its engineers, and its 


contractors, are again to be congratulated upon the 
splendid record that they have made during 1902 in 
pushing the Subway toward completion rhe work is 





now in ch an advanced sta that it is a practical 
certainty that trains will be running over the greater 
part of the route by January 1, 1904. The contract for 


the $10,000,000 extension from City Hall Park to 
brooklyn has been let, and work is under way, three 
yea being the probable time limit necessary for the 


completion of the tunnel under the Bast River. Interest 


in th great work has been redoubled during the past 
few weel by the unparalleled congestion which has 
occurred on the various lines of transportation in this 
ty rhe elevated railroads, despite the fact that they 
have been almost completely equipped with electrical 
traction, have at times been completely paralyzed, the 
flood of traffic having swamped even the six-car trains 
and more frequent service afforded by the new equip 
ment Similar congestion occurred on the Metro 
politan Street Railway system, and there is no 
question that, unless immediate steps are taken to 
irge the Subway system by the construction of 
everal north and south lines, the great growth of 
ive n New York city will produce a positive dead 
ock before many years have passed 
Undoubtedly the most far-reaching civil engineering 
work dealing with transportation in New York, is the 
great system of tunnels beneath New York, connecting 
New Jersey and Long Island, for which the Pennsyl 
vania Railroad Company received a franchise from this 
city during the closing days of the year These tun 
nels will connect, by direct rail communication, New 


York city and the vast system of roads which at present 


have their terminals on the west shore of the Hudson 


River; and will also give new and effective means 
of suburban transit by rail to the large residential 
districts lying to the east and west of New York. An- 
other important franchise is that granted simultan- 


eously with the Pennsylvania charter to the New York 
and New Jersey Railroad Company, whose tunnel will 
enter New York at the foot of Christopher Street 
These two enterprises will doubtless do much to relieve 
the great traffic congestion referred to above. 

During the year, the East River Bridge construction 
has proceeded with the same exasperating leisureliness 
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which has marked the construction of this greatly 
needed work, from the time the contractors for the 
cables first took it in hand: and the occurrence of a 


fire at the top of the Manhattan tower seemed at one 


time to threaten the very existence of the great cables 


themselves Fortunately, the damage was relatively 
slight, and can be repaired at the cost of three or 
four months further delay. The work of sinking the 
Brooklyn caisson of the East River Bridge No. 3 has 


moved along steadily during the year, and the contract 
for sinking the caisson on the Manhattan side has been 
that more expedi 


of this 


great regret 
tion has not the 


which cannot possibly be ready for public use 


let It is a matter of 


been shown in construction 


bridge 


under five or six years. The question of the construc 


tion of the Erie Canal is once more before the public, 
scheme involving 


that the larger 


1,000-ton barges will ultimately be 


and it seems likeiy 


a 12-foot depth and 
adopted 

MERCHANT MARINE 
Unquestionably, for the United States, the great event 
of the the 
mation of the steamship combine, by 


the 


year in merchant marine was the consum- 
five of the 
Star, ho 
American 


with 


which 
White 

ana 
company 


largest transatlantic companies, 


minion, Leyland, Atlantic Transport 


Red 
not far short of one million tons of shipping under its 


Star, were merged into a single 
The combination is formed on strictly inter 
with a joint American and British 
Manager of the line being an Ameri 


The organization 


control 


national! lines con 
trol, the 


can with residence in this country 


General 


is such that the various companies included in the con- 


solidation preserve their autonomy, and every respect 
is shown their national and local surroundings. The 
avowed object of the combination is to afford better 


decreased cost, with more ‘uni- 
distribution of traffic over the 


transatlantic service at 


form rates, and a better 


Canadian seaports. This merger, which 
that has happened in the 


marine, has greatly 


American and 
important 
history of the American 
increased our prestige, bringing it up to the point which 
it held the great civil The 1902 
is of special interest, moreover, in this connection, be 
the shipping to 


is the most event 


merchant 
prior to war year 
growth of American 
held in 1861, the total tonnage in 


cause it marks 


the standing which it 





that year of our shipping being 39,813 tons, and in 
1902, 5,797,902 tons. The shipbuilding industry is in 
a healthy ‘state, 1,491 vessels of a gross tonnage of 
461,831 tons having been built in this country during 


in our special Transpor- 
the 


have so recently 
the full details of 
marine, that 
information 


the year. We 


tation number, given present 


standing of our merchant the reader is 


referred to that issue for further During 


the year, both the largest vessel in the world and the 
fastest vessel have been launched, the “Cedric,” of 37,- 
870 tons, being about 1,000 tons larger than the 
Celtic and the “Kaiser Wilhelm,” with a proposed 
speed of 231. knots, and a probable sea speed of 24 
knots, being the fastest afloat. A notable event in the 


competition for the speed record of the Atlantic is the 
the Cunard Steam 
government, by 


into between 
and the British 


to receive a heavy subsidy in considera 


arrangement entered 


ship Company which 
the former are 


tion of their constructing two vessels which will be the 


largest and fastest in the world The contracts for 
these vessels have recently been let, one to the Fairfield 
Company, on the Clyde, and the other to Vickers, Sous 
& Maxim They are to be 750 feet long by 75 fect 
broad, and with 50,000 horse power are to show a sea 
speed of 25 knots an hour. This will be a great in 


crease in size and speed over the “Kaiser Wilhelm II., 


which is 706 feet long by 72 feet beam and 23% knots 
speed 

Apart from the construction of a few very fast 
ocean steamers by the German, and now by the 
English lines, the tendency is toward the construc 


large cargo passenger ships of mod- 
from 14 to 17 an hour. It is 
found that carrying freight is steadily re 
duced as the size of the ship is increased; and as there 
the this 


becomes an interesting question just 


tion of extremely 
erate speed, say knots 
the cost of 
seems to be no limit to application of 
rule in theory, it 
how large the ships of the near future will be built. 
At present it seems that the only limit will be that of 
length of dock accommodation. 


depth of channels and 


STEAM ENGINEERING 

In the field of steam engineering, the most notable 
progress has "een in the development of the steam tur- 
that this form of motor 


radical innovation that 


is safe to say 
is destined to the 
has been seen in steam engineering since the introduc- 


bine; indeed, it 


work most 
tion of high-pressure steam and multiple-expansion en- 
gines. Every year in the history of the turbine serves 
to demonstrate more fully its good qualities, and to 
justify the faith of its in its ultimate sub- 
stitution for the reciprocating engine in the majority 
of the uses to which the latter is now put. In the pres- 
its development, its advantages may be 
small units doing con- 
has shown a 


inventor 


ent stage of 
summarized 
tinuous service in a 
steam consumption of under 13° pounds per indicated 
horse power per hour; while in a larger unit it has 


as follows: On 
power station, it 














i 
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shown 4s low as 10.17 pounds per indicated horse power 


per hour. It has been found that in plants already 
built, or now under construction, the steam turbine re- 
quires only about 80 per cent as much space as is neces- 
sary for a vertical engine of the same power, and only 
40 per that 


In one case the volume of masonry foundation required 


cent of needed for a horizontal engine. 
for a turbine was found to be only one-ninth as great 
as that for a vertical, and one-fifteenth as great as that 
for a horizontdl engine, while the cost of the building 


to house the same was only about one-half that of the 


horizontal or vertical The turbine plants that have 
been in operation during the past few years have 


shown high economy and call for practically no repairs. 
In marine work the turbine has repeated, in the new 


river passenger steamer “Queen Alexandra,” the good 
results shown in the “King Edward.” On her trial trip 


this vessel made 21.63 knots an hour. Compared with 


passenger steamers of similar size, but having recipro- 
cating engines, the installation of turbines has shown a 
gain per indicated horse power in favor of the turbine 
Its compactness and absence 


steamer of 20 per cent 


introduction on steam 


built 


of vibration have led to its 


yachts; one, the “Resolution,” has been and is 


running in this and three others have been 


built in Great 
the British 
adoption of 


country, 
Britain. In a paper recently read before 
that the 


battleships, 


Association, Mr. Parsons stated 
the 


transatlantic liners will 


turbine for large 


be attended 


steam 


cruisers, and with 


greater proportional advantages even than those shown 


in smaller vessels. Outside of the steam turbine there 


has been no rad:_al change to record in steam engin- 


eering during the past year. Steam pressures for water- 


tube boilers remain at from 250 to 300 pounds per 


square inch, and for Scotch and locomotive boilers, at 


about 200 to 225 pounds 


OIL FUEI 
Intimately related to steam engineering is the ques 


tion of the use of oil fuel, which, on account of the 


enormous development of the oil fields of Texas and 


Borneo, has become one of the burning questions of the 
day. The production of successful oil burners has re- 
sulted in the application of oil fuel to locomotives and 
marine increasing scale; 


transportation on a rapidly 


the locomotives of the roads that pass through the oil 
fields being in some cases almost exclusively operated 
lines of steamers in which the 
The 


carried out 


by oil, while there are 


use of oil fuel is also nearly exclusive most im 


portant tests in this country were those 


on the steamship “Mariposa,” in a report on which 


Rear-Admiral Melville expressed his conviction that by 
future experimental work the engineering features of 
the problem would undoubtedly be solved, so as to ren 
der the fuel satisfactory to commercial interests, if not 
for use in the 


navy. The experience gathered during 


the year, however, does not warrant the belief that 
there will, for some time to some, be any general 
substitution of oil fuel for coal 
AERONAUTICS 
The history of aeronautics during the past twelve 
months has been fraught with tragedy, and each dis 


aster has served to write large the ultimate doom of the 
balloon-supported airship. On May 12, during a trial of 
there was an explosion of the balloon due 
the fell 
from a height of some 1,500 feet A months later 


his “ship,” 


to ignition of the gas by motors, and Severo 
few 
De Bradsky met with a similar fate, both himself and 
killed by 


however, still 


his engineer being instantly the collapse of 


their balloon. Santos-Dumont, survives, 


and in spite of the fiasco of his visit to America, where 
he failed to 


airship 


make his much-advertised ascent in his 


he is now at work in Paris on yet another bal 
loon in which he proposes to make a trip, in consid 
eration of prize of the moderate 


somebody offering a 


proportions of $50,000, from Paris to London. The most 
successful trip of the year was accomplished in a con 
bination aeroplane and balloon by Stanley 

who, in September, traveled some thirty miles over 


London in Great 


interest is 


an airship of his own construction. 
attached the 
the capital prize of $100,900, offered by the manage- 
ment of the St 


to the conditions of races for 


Louis Fair. Two hundred thousand dol- 
lars are appropriated altogether, and in addition to 
the capital prize, $50,000 have been appropriated for 
minor prizes, and $50,000 for the general expenses in- 
the bal- 
loon airship has the field pretty much to itself, and by 
its doubtful 


cidental to the competition. Just at present 


successes and undoubted failures it is 


clearing the way for the development of the more scien- 
tific and more practical aeroplane, some form of which 
is certain ultimately to be adopted as the only prac- 
but 


tical means of air navigation; we are many years 


distant from that event at present 
RAILROADS 
In our Transportation number we have dealt so 


fully with the question of railroads that there is little 
to be said just here. The increase in size and weight 
of locomotives continues, showing no signs of diminu- 
tion. The latest of the heavy locomotives is a huge 
freight engine built by the Baldwin Company for moun- 


tain service, with high-pressure cylinders 19 inches in 
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diameter, low-pressure cylinders 32 inches in diameter, 
and a common stroke of 32 inches. This engine carries 
a boiler with a 6-foot 6%-inch barrel, and a firebox 108 
by 78 by 80 inches, the total heating surface being 
5,390 square feet The engine 267,803 
pounds, and the tractive effort is 31 tons. In Ameri- 
can locomotives, the heating surface has 
risen to square feet, and the tractive effort to 
Compounding is making much slower 


alone weighs 
passenger 
3,533 
32,000 pounds 
progress in this country than abroad, where the four- 
cylinder system operating on either a single or two 
axles is winning increasing favor and showing excellent 
results. The fastest long-distance train in the world is 
hauled between Paris and Calais by a four-cylinder 
compound, the distance of 18414 miles being covered in 
three hours, or at a speed of 6114 miles an hour. The 
longest fast run of any express train is that made by 
the Twentieth Century Limited between New York and 
Chicago, which the distance of 980 miles in 
twenty hours, or at the rate of 49 miles per hour. The 
rapid: increase in the speed and weight of express trains 
of late that traction be- 


comes a serious competitor 


covers 


when electric 


to trunk 


years suggests 
roads, the locomo- 
tive men will be prepared to make a very strong bid 
to retain their hold on the sityation 

ELECTRIC TRACTION 
One’s thoughts naturally turn from the steam rail- 
the electric road; and here 
the rate of progress has been phenomenal. In this city 
we have seen the opening of the great Manhattan power 
station with units of 8,000 rated and 12,000 
maximum horse power each, the total horse power of 
the 100,000 An larger station, in 
respect of its is that of the New 
York the whole plant 
is completely gathered in a 


road to its younger sister, 


its eight 


station being even 


maximum output, 
where, when 


there 


Edison Company, 


installed will be 


less than sixteen engines of 


single engine 
8.000 maximum horse power and capable of a combined 
Work is also under 


room no 


output of over 125,000 horse power 


way on another 100,000 horse power station in New 
York city which will furnish power for the Rapid 
Transit Subway. This plant will consist in part of 


reciprocating and in part of turbine engines, three of 
the 1,000-kilowatt turbines of the 
Parsons-Westinghouse type. In this connection it may 
be mentioned that the turbine will play an important 


units consisting of 


part in the electrical equipment of the London Under 
5,000-kilowatt turbines being 
District 


ground railroads, four 
now under construction for the Metropolitan 
Road, and three of 3,500 kilowatts for the Metropolitan 
Road 


of electric traction is under way, that huge metropolis 


Speaking of London, now that the development 


is making the change on a truly wholesale scale, some 
$200,000,000 being required to carry through the various 
extensions which the construction syndicates have in 
hand. The most important question in electric traction 
during the year has been the development of the elter 
nating current motor. The Berlin-Zossen trials, in which 
a speed of just under 100 miles an hour was obtained, 
were brought to a close by the unsuitability of the 
but a new locomotive has 
to the reduction of axle 


the 


track for such high speeds; 
constructed with a view 
weights, in which the 
car have been abandoned, and a 10,000-volt alternating 
current is boldly applied directly to the motors. 
Further experience has with the three- 
phase Valtellina road, 66 miles in length, and as far as 
can be learned the results have been thoroughly satisfac 


been 


transformers carried on 


been gained 


On this line, a three-phase alternating current of 
the this 
country great interest attaches to a new interurban road 
current 
and 


tory 


3,000 volts is used directly at motors In 


alternating 
Baltimore, 


which is to be operated with 
throughout. This is the Washington, 


Annapolis Electric Railway, with a total length of 55 


miles. Alternating current will be generated at 15,000 
volts. and it will be ransformed able ition 

‘ 
out on the trolley wire for use directly at the motors 


Another American development in this direction is the 
Arnold system of which single- 
phase alternating current will be used at the motors; 
while a peculiarity df the motors themselves is that 
both field capable of revolution 
either separately or together Two engines are at- 
tached to armature and field in such a way that they 
for compressing air for storage 


electric traction, in 


armature and are 


may be used either 
in a reservoir, or for utilizing this compressed air in 
Great Britain has taken up the matter 


com- 


driving the car. 
of trunk line electrical 
pany, the North-Eastern, being now engaged in the elec- 
trical equipment of 35 miles of double-track road, 4 miies 
of single-track, and 2 four-track road. In 
this country the New York Central has professed its 


traction in earnest, one 


miles of 


intention of equipping electrically its suburban roads 
that enter New York city, and the engineers who have 
this work in hand have made a series of most elaborate 
tests of the comparative efficiency of steam and electric 
traction for this service, using General Electric motor 
cars in competition with New York Central suburban lo- 
comotives. The result showed that electric cars accel- 
erate much more rapidly than locomotives, and that they 


3 


maintain a high average speed with lower maximum 
speeds, thus consuming less energy for a given run. 
AUTOMOBILES. 
The year past has witnessed a great increase in the 


_ popularity of automobiles, and there is every indication 


that with the inevitable decrease in the price of the 
smaller machines, bringing them within the means of 
the general public, the automobile will enjoy a popu- 
larity probably as great as, and certainly more lasting 
than, that of the bicycle. A visit to any of the large 
automobile shows, or even a casual inspection of the} 
machines that one meets in the public highways, proves 
that the many experimental and unsatisfactory types 
which have sprung up like mushrooms during the 
past few years are being weeded out, leaving a few 
standard types, with easily-recognized characteristics 
which are likely to become permanent. Internal com- 
bustion motors continue to hold the undisputed lead 
as a drive for all classes of machines, while in this 
country the steam-driven and cectric machines are 
strong competitors. Gasoline the popular 
source of power for internal combustion engines, al- 
though great progress is being made in Burope with 
the alcohol-driven automobile. Except for racing pur- 
poses, is a reaction of sentiment against the 
ponderous 40 to 60 and even 70-horse power ma 
chines of the previous year, and even for racing there 
is a tendency to place restrictions upon weight. The 
beneficial effect of these restrictions was seen in sev- 
eral of the important races of the year, when light 
and compact racers, of moderate horse power, had no 
difficulty in holding their own with the more massive 
machines. 


remains 


there 


NAVAI MILITARY 

In naval and military affairs the past has 
not been marked by any startling developments, either 
in ships, armor or The naval building 
programmes of the year show that the tendency toward 
huge displacement continues, the new 
our navy being of 16,000 tons max- 
imum displacement, and the new “Prince Edward” 
class of the British navy of 16,500 tons displacement. 
Except in our own navy, the very highest value seems 
placed upon speed, both in battleships and 
cruisers, the battleship “Vittorio Emanuele,” of the 
Italian navy, carrying two 12-inch and twelve 8-inch 
guns, having a speed of 22 knots an hour, and the 
British armored Hope,” which is now 
carrying the Colonial Secretary to South Africa, hav- 
knots an hour on 


AND 
year 


armament. 


battleships of 
“Connecticut” in 


to be 


“Good 


cruiser 


ing shown a speed of over 24 


a four-hour trial As compared with these speeds, 
our new armored cruisers of the “Tenhessee” type 
have only the same speed as the Italian battleship, 
and two knots less than the British cruisers, while 
the “Connecticut” is to have a speed of 18 knots. 
At the same time, what we have sacrificed in speed 
we gain in power, the batteries of the “Connecticut” 
and “Tennessee” being greatly superior to those of 
the “Vittorio Emanuele” and the “Good Hope.” For 


the first time in the history of our new navy one of 
our battleships has made on trial 18 knots an hour, 
this being the shown by the “Maine.” 
It is significant that in a vote taken among several of 
the most eminent naval designers of the world, the 
22-knot Italian battleship, above referred to, received 
the first place, outranking even own powerfuily 
armored “Connecticut.’"' The of whether 
more armor and guns and less speed, or more speed 
and armor and the most effective 
battleship for future warfare, is an entirely academic 
one, which will the stress 
of actual conflict In been no 
marked advance chronicled during the year, the types 
of 1900 and 1901 having point of 
efficiency at which the Bureaus seem to be 
content to let them The same is 
plate remaining the 
plate in the world. §o, with 
There have been improvements, 
but they have been merely in matters of detail of 
manufacture. In our army, however, there has been 
produced a new rifle of much greater velocity and gen- 
eral efficiency than the Krag-Jorgensen. Indeed, its 
ballistic results are superior to those of the Mauser, 
points it That white elephant 
military Ordnance Department, the 14-inch 
gun, has been taken to Sandy Hook, where the prob- 
lem of sinking so many thousand dollars in providing 
a temporary mount for testing confronts the Proving 
authorities In view of the fact that we 
have a naval 12inch gun of half the weight, and, in 
nearly every respect, superior efficiency to this 16-inch 
gun, it is evident that no more of the type will be built. 
Perhaps it that the submarine boat 
has nore attention during the year, 
any other new form of develop- 
juestion that the trials of the 
while they have by no means 
met all the conditions that naval men require, have 
decidedly improved the standard of the submarine 
as such in naval circles 


speed new 


our 
question 
less guns, gives 
except in 

has 


never be settled 


ordnance, there 
been carried to a 
Ordnance 
rest for a while 
armor, Kr to-day 
all-round 


smokeless powders. 


t f ppized 


best too, 


whose best embodies 


of our 


Ground 


is safe tc say 
attracting 

in naval matters, tha 
ment 


“Adder” and “Moccasin,” 


been 


There is no 








THE BARBER-COLMAN KNOTTER 


BY IRVIN wr 
The operation of pooling con t in transferring 
the thread intended for the warps of the woven fabr 
from bobbin 0 pools, a poo ally holdin the 
ontent of even ol ! Onl The end of he 
hreads wound on tl i bobbins are joined to 
rether by knot » that the 
thread wher woul on 
the pool ontinuot i he 
spools are arranged n ton 
hanks or tiers, one operative 
having charge of a ingle 
Lier The thread frequently 
breaks while being wound 
70 that much of each ope 
atives time ! occupied in 
piecing broken end he 
operative is usual i irl 
who becomes ery expert it 
rapidly tying with her ting 
ers what is called the pool 
er knot Hand knotting 
ie objectionabie on account 
of the uncertainty of the 
knot tied, their size, and 
the length of the enda left 
by the operative Hence, for 
fifty years, there has been 
a demand for a practical 
mechanism for doing this 


wort The attention of in 
ventors has been actively 
directed to the solutior ot 
th problem for twen year Among the devices 
invented is an apparati of Jame H. Northrop, the 
inventor of the well-known Northrop loom rhi wa 
patented in 1885, and msisted of a standard, adapted 
to be attached to the frame of tl ynooling machine 
and carrying a rotatable pindle having blade by 
which a knot was formed, much as in certain types of 
harvesters In using this apparat the ends of a 
broken thread were drawn out unt they could be 
placed in the blade of the notter, there being one 
for each tier of spools, and the pindle was ther 
manually rotated and the knot tied This device never 
came generally into use for the obviou reason tha 
the thread end fo be ul ed ver ally i a ol 
siderable distance from the knotte and was easi¢ 
and require le time for the perative to use he 
fingers > tle the knot Among other devices tried and 
cast aside, wa i knotter slidab mounted upon the 
spooler frame 

Mr. Howard D. Coiman, of Rockford, Ill i young 
but brilliant inventor onceived ‘ ea of mounting 
1 mechanical knotter upon the hand of the operative 
in such a way as to be manipulated when desired by 
the thumb or one of the finger ut leaving them free 
when the knotter hould not be n use 

rhe accompanyin Hustratio ow he knotter as 
now constructed | a wor rf ngeniou om 
pact, and well-constructed m<« al | omprise 
i rotatable tying-bill havi: i shearing and amping 

w, and a movabl trippe ) ra neg the threads 
drawing the knot tight, an n from the tying 
bill In some case the tripper mechanisn om 
and the tension of the thread upon to ra 
the knot tight Che knotter re with a uf 
adapted to be rotated by he hun for R 
mounted upon he standard i nder havin 
attached to it a hooked ‘ lL po i aft within 
the cylinder is the ving-b I osed of two iW 
with shear ede one p te oO he other and oper 
ated by a cam surface wit! he « inder The tying 
bill shaft is rotated by a sector cam gear upon the 
main shaft In operation, the two thread ends are 
placed across the guide, the tying-bill (which is turned 
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upright 


which draws the knot 


position), and the stripper. 


tight after it is fc 


The 


yrmed 


the rotation of the tying-bill, is moved toward and 


into an 
ripper 
from the 


action as to pull 


been 


» latter 


formed 


and 


by the cam gear It is so timed in 
upon the threads after the knot has 
the ends severed close to the knot, 


and while the severed ends are still held by the jaws 


THE BARBER-COLMAN KNOTTER 





ANOTHER VIEW OF THE KNOTTER 


of the tying-bill rhe stripper finally pulls the t 
ends from the tying-bill and the knot is com} 
rhe whole operation require only four or five se 
or even less time, and is performed by a single 
ment of the thumb after the threads have been | 
position Instead of operating the knotter « 











hread 
pleted 
couds 
move 
aid in 


itally 


HOW THE KNOTTER IS STRAPPED TO THE LEFT 


HAND. 

it may, although worn upon the hand, be opera 
pewer through a flexible shaft In such case a 
lever is adapted to operate a friction clutch for 
ing the knotter mechanism with the driving me 
The effect of the knotter is to increase the 
of spooling on account of the rapidity with wl 
ies, and to increase the capacity of the weaving 

owing to the very tight 

closely trimmed kno \ 

novice soon become an 

efficient spooler when 

armed with one of these 





AFTER THE KNOT HAS BEEN TIED. 


knotters 
is the mech- 
of 


its operative 


So compact 


anism that, although 


many parts 


portions occupy only 


about two cubic inches 
and the entire device 
weighs but three and 
one-half ounces It ties 
4 smaller, firmer’ knot 
than is tied by hand, 
and the ends of the 
threads are cut shorter 
than when the knot is 


formed by the fingers of 
the operative. I[t is 
mounted on the left hand 
in such a manner that, al- 
though constantly worn, 
it does not interfere with 


thumb 
engag 
an 

speed 
lich it 


room 
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the free use of the fingers and the thumb of that 
hand 

The speed of the average operative is by the use of 

the Colman knotter increased about twenty per cent 

over hand tying, so that about one dollar per week is 

added to the wages of each. The operatives at first 

objected slightly to the use of the machine, but after 

its advantage in earning 

capacity had been demon 

strated, they adopted it 


readily and even eagerly 


oo 


Wreckers for Submarine 


Work. 

In the Contemporary Re 
view, Dr. Carlo Iberti gives 
much startling information 
concerning the inventions 
of a certain Signor Pino, 
who has invented a sub 


for destruc- 
of 
It 


marine boat, not 


tion, but for the recovery 


treasures from the deep 


is stated that 180 ships are 

sunk on an average during 

every month in the year, 

and lie with their cargoes 

at the bottom of the sea 

Evidently Dr. [berti has not 

heard of American work in 

the same _ direction The 

Lake submarine boat has 

been successfully used. For 

the benefit of our readers 

we give a brief abstract of what Dr. Iberti has to say 
of the Pino boat 

In order clearly and exactly to realize the value of 

the invention under notice, the following facts have 

to be considered | That every kind of operation 

for the salvage or recovery of ships or objects can 

be done with great ease by means of this small boat 

of about three meters diameter. 2. That it has been 

tested to a depth of 150 meters, and that the inventor, 

who has descended in it to the sea bottom at least 140 

times, has successfully worked at a depth of 130 

meters 3. That two persons can work in it on the 

sea bed for twelve hours continuously without need 

ing to return to the surface for air 1. That every 

object lying in the sea is clearly and distinctly seen 

from it, at any depth, through windows of a special 

crystal That the boat (which can be set in motion 

or stopped instantaneously) ascends or descends at 

will at a speed of 3's meters per second 6. That it 


will stop and remain perfectly immovable at any depth, 


in perfect equilibrium, and for any length of time. 7 
That it walks on the sea bed, moving freely on an in 
genious single wheel, propelled by an electric-driven 


screw 
— —> + 0 — 
Preserve Your Papers, 

By taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanent and 
valuable addition to the reading matter with which all 
families and individuals should be supplied. We fur- 
nish a neat and attractive cloth board binder, which 
will be sent by mail, prepaid, for $1.50. It has good 
strong covers, on which the name Screntiric AMERI 
CAN or Scientivic AMERICAN SUPPLEMENT is stamped 
in gok and means by which the numbers may be 
securely held as in a bound book One binder may 
thus be made serviceable for several years, and when 
the successive volumes, as they are completed, are 
bound in permanent form, the subscriber ultimately 
finds himself, for a moderate cost, in possession of a 
most valuable addition to any library, embracing a 
wide variety of scientific and general information, and 
timely and original illustrations. Save your papers 





REEVING THE THREAD THROUGH THE MACHINE. 
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BABBITTING DEVICE. 

Our readers are well aware of the fact that in order 
to provide a better wearing surface in the hubs of 
loose pulleys, idlers, etc., Babbitt metal bushings are 
often used. Since this metal does not appreciably 
contract or expand when subjected to varying tempera- 
tures, the bushings are ordinarily cast in the hub about 
the shaft, and used without subsequent turning or bor 
ing. The most important requirement of this process 
is that the pulley be held in proper central position 
relative to the core or shaft Provision for this is 
made in a device invented by Mr. John N. Schumacher, 
of 634 Washburn Avenue, Chicago, Ill. This device is 
illustrated in the accompanying engravings. Fig. 1 
shows the pulley and shaft held in proper position 
preparatory to the babbitting process. Two collars are 
fitted on the shaft, one at each end of the hub, and are 
securely held in place by set screw as shown Each 
collar is provided at one end with an annular rib 
adapted to fit snugly into a corresponding recess o1 
seat in the hub of the pulley Che upper collar, which 
is shown in Fig. 2, is provided with a pouring channel 
leading to the bearing recess in the hub, and a vent 
channel is formed in the collar on the opposite side 
With the several parts in the position shown in Fig. 1, 
the Babbitt meta! is poured in through the pouring 
channel, then it flows into and fills the recess around 
the shaft 
of the metal from the recess 


while the lower collar prevents the escape 
Air can escape from the 
recess through the air vent, so that the metal forms a 
homogeneous bearing, as shown in Fig. 3, thereby 
avoiding undesirable blowholes By having the ridges 
on the collars engaging seats on the ends of the hub, 
the latter is held in perfectly true position relative 
to the shaft 
—- 10 ae 
THE FESSENDEN WIRELESS TELEGRAPH SYSTEM. 
BY A FREDPFRICE COLLINS 

The long and thorough course of investigation in 

stituted by Prof. Reginald A 


work for the U. S. Weather Bureau, in an attempt to 


Fessenden, during his 
find a detector of electric waves more sensitive, accu 
rate, and rapid than the ordinary coherer, has culmin 
ated in a new system of wireless telegraphy 

The disadvantages of the ordinary coherer are mani 
fold and have been discussed in all their phases during 
the past two years, while its good features may be sum 
med up in the statement that it combines, to a remark 
able extent, a certain degree of sensitiveness with a 
sufficient range of variability of re 
sistance to operate a relay but for 


rapid telegraphy syntonic tele 

graphy, and telegraphy over extreme 

distances, in this very quality lies 

its greatest fault FIG.3 
The magnetic effect of electric os 

cillations on a bar of iron or steel 

has been known a great many year 

and based on this principie of mag 


Fessenden de 





netic permeability 
signed his first detector, as described 


in the Screntiric AMERICAN Of Octo 











ber 4, 1902, and for which the in 
ventor obtained letters patent; but 


his chef-d’auvre is a detector at 


once simple in construction, sensi 
tive to feeble radiation, and rapid in 7 
its self-restoring qualities 

The detector is shown diagramma- Tt | 
tically in Fig. 1, and is called a “cur ee <3 ls 
rent-actuated, wire-responsive Se 7% 
device It consists of a silver wire i) 


one-tenth of an inch in diameter and 
having a platinum’ core 
about three onetho 
andths of an inch in dia 


meter, dr n down until 


two one-thousandths of a! 
inch in diameter and th 
platinum wire is about 

one-hundredt hou 
sandths of an inch in dia 
meter SOV: A9-A 

A short piece of th 7 
platinum-cor@d wire is 
bent into a U-shaped 
loop, Fig. 1, and its termi 
nals attached to the lead 
ing-in wire, 2; the tip of 
the U-loop is immersed in 
nitric acid and the silver 
dissolved away from the 
platinum, the object of 
this procedure being to re 
duce its heating capacity 
to the lowest possible 
value Further, to facili 
tate the radiation of heat, 
the detector is inclosed in 
a silver shell, and this 
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is held in position by means of the glass brace, 4, 
attached to the leading-in wires. The shell, 3, in 
turn is inclosed in the glass’ bulb, 5, which is finally 
exhausted. The resistance of, the U-loop detector 
varies from 30 to 600 ohms, and is exceedingly low 
considering the enormous resistance of a coherer 
The device shown in Fig. 2 is arranged to hold 




















BABBITTING DEVICE, 


eight detectors, so that in case one is burned out or 
otherwise disabled, a new detector is brought into 
service by merely turning the key, 6. In tuning this 
system to its complementary station, Fessenden does 
not employ the usual capacities in the form of con 
densers or inductances in the form of coils; by 
arranging a number of parallel wires in a box contain 
ing sufficient oil to cover them, and by means of a 
sliding contact, the capacity and inductance may be 
proportioned so as to obtain a sine wave, which is 
necessary to give good resonance effects The com 


plete sending and receiving system is shown in the 

















DIAGRAMS ILLUSTRATING THE FESSENDEN SYSTEM OF WIRELESS TELEGRAPHY. 





FRONT VIEW OF THE FESSENDEN COMBINED SENDING AND RECEIVING APPARATUS. ¢ 
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diagram, Fig. 3, and the photographs, Figs. 4 and 5. 
In the diagram, 7 represents the antenna, having a 
large capacity, ie., formed of a number of vertical 
wires in which the ratio of inductance capacity is 
smaller than in a single wire; 8 is the induction coil 
generator, having its spark-gap at 8a; a switch, 9, is 
arranged in the circuit of the induction in the place 
of the key ordinarily employed to make and break 
the primary current. The key, 10, throws the open 
oscillator circuit out of tune when messages are be- 
ing transmitted, for the coil is then kept continuously 
in action. This is done by means of the finger with 
which the key 4 is provided, and which is pressed 
into contact with one of the wires, 11, thus forming 
a shunt around a portion of the tuning-grid, 12; 
the contacts, 13 13, are movable and connect each 
pair of wires, so that the ratio of capacity to induct- 
ance per unit of length is the same, as nearly as pos 
sible, for all portions of the oscillator circuit. These 
having grooved 
being mounted in spring arms, 
shown in Fig. 3, fastened to adjusting blocks, and by 
this arrangement the contacts are held into electrical 
connection with the wires, 11, 11 


movable contacts consist of bars 
wheels, the former 


- 


The receiving circuit includes the antenna, 7, the 
condenser, 14, the tuning grid, 15, constructed upon the 
same principle as that described in connection with 
the transmission circuits, and the detector, 16; and 
these are connected in series with one another, but 
in shunt with the spark-gap, as shown in Fig, 3. 

Instead of the usual Morse register, a pair of head 
telephones, 17, is employed to translate the received 
impulses into the regulation dots and dashes, In 
the circuit with the receiver are two ceils having a 
slightly different E. M. F., and connected to oppose 
each other. 

These constitute the essential parts of the Fessen- 
den system, and al! other devices shown are auxiliary 
ones for the purpose of protecting the instruments 
from lightning discharges, to facilitate the switching 
of currents, or for the purpose of obtaining call sig- 
nals For instance, the detector, 16, is cut in or out 
of the receiving circuit by the operation of a solenoid, 
18 The turntable carrying the detectors is inclosed 
in a metal case, 19, Figs. 2 and 3, the leading-in 
wires passing through tubes of insulite, 19a; the rods, 
20, are movable and extend through the insulating 
tubes and form contacts with the rods, 21 The 
weights, 22, are used to draw the contacts, 21 and 20, 

into connection when the solenoid 

is rendered inactive. 
el The detector employed for calling 
— is made less sensitive than those 
for receiving messages; this is done 
by making the loop, 14, longer and 
thicker than usual, so that it will 
retain its heat longer, when the 
effect of the oscillations will be 
rendered cumulative, and the call 
may then be made by telephone, 
ballistic galvanometer bell, or other 
responsive device To render the 
call more decisive, a microphonic 
contact, 23, i. e., an appliance on the 
coherer principle, with the trans 
former, 33, and an indicating me 
chanism, 24, is inclosed in the cir 


cuit 
Fessenden employs a lightning 
arrester, formed of filings made 


from an alloy of 95 per cent of gold 
and 5 per cent bismuth, placed be- 
tween terminal conductor plugs \% 
inch in diameter; it is rep 
resented in 25, Fig. 3. To 
| further exclude extraneous 
wires and the potential 
differences created be 
tween the antenna and 
the earth, and to which are 
due false signals, especial- 
ly in this type of appar- 
atus, the system of circuits 
shown in Fig. 3 is used. 
- It consists of two circuits, 
each of which is tuned to 
the other as well as with 
the apparatus of its com 
When 
sending, the two circuits 
are operated in parallel. 


plementary station 


The accompanying pho 
tographs show the practi- 
cal construction of the Fes- 
senden apparatus, and are 
front and rear views re- 
spectively Much of the 
apparatus, including both 
the transmitter and the re- 
ceiver, is incased in the 
table; thus the induction 
coil is hidden from view, 
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but is of the Queen make, the adjustable vibrator, 
the oscillator bail the adjustable mica condenser 

1 the Interlockl: vitches are placed on the sur 
face of the table for convenience of manipulating, as 
is the reversing lever, the case inclosing the wire de 
t¢ tor and 


Another invention of Fessenden's of more than 


passing interest, is shown in Fig. 4, and has for its 
object the maintenance of a certain definite rela 
tion between the resistance, inductance, and capacity 
of the oscillator system, regardless of the potential 


employed, and securing such a relation between the 
sparking potential i e the potential required to 
break down the film of air forming the gap—and the 
radiation 

To accomplish this result, the spark is made to take 
place in compressed air, and its functions may be 
followed by referring to the numerals in the figure; 
1 represents an induction coil of the ordinary type, 


® the source « 


f current, 3 the key, 4 one terminal of 
the spark-gap and the opposite is formed by the 


plate 5; 4 and 5 are connected to the antenna and 
earth respectively, as in all fundamental systems 
7 is a cylinder connected to the pump 8 and by which 


air or gas may be kept at a constant pressure in 7 


Now when the spark is made to traverse the air 
gap between the terminals 4, 5, the coefficients of the 
oscillator circuit, namely, its inductance (LL), capa- 
city (C), and resistance (Ff), must conform to the for 
mula tL/u 


necessary, in employing a spark-gap of free air, to 


In wireless telegraph practice it is 
diminish the striking distance between the balls to 
a centimeter or less, for the reason that unless this 
is done the conditions of the above formula are not 
fulfilled, and then R* becomes greater instead of less 
than 41/0, and the current instead of being oscilla 
tory becomes unidirectional; but when the Fessen 
den’s compressed-air spark-gap is employed, the oscil 
lator balls may be separated considerably beyond that 
prescribed by theory, and the same effective radiation 
produced, without resorting to an apparatus of larger 
dimensions, by merely increasing the density of the 
dielectric formed by the insulation of air 

A phenomenon is produced by this arrangement 
that is new in physics and exceedingly interesting 
e. g., if a spark four inches in length is caused to pass 
between the terminals 4 and 5 at a given potential 
when the pressure of the air in the cylinder is 
equal to that of the atmosphere, and then if the 
air is compressed to fifty pounds per square inch 
above atmospheric pressure, the striking distance of 
the spark will be diminished to one-fourth of an 
fnch—assuming the potential of the changing current 
remains the same—and there will be no appreciable 
increase in the radiation of electric waves, although 


8S reduced to 


the shunt resistance of the spark gap 
one-sixteenth of its former value; but when the com 
p.ession of air in the chamber represents sixty pounds 
there is at once a marked increase in the effective radi 
ation, and at eighty pounds the energy emitted in the 
form of waves is nearly three and a half time 
reater than it was at fifty pounds 
ind the emission of waves becomes 
tically proportional to the elec 
ye force employed to change 

t oscillator If the improved 
potential is doubled, the effective ra 
diation is also doubled, and so on 
the described curves showing that 
when a certain critical pressure of 
the air is reached, the effective radi 
ation of electric waves increased 
proportionally as the potential is 
increased 

These are but a few of the many 
facts embodied in the _ thirteen 
patents which were recently issued 
to Fessenden, but serve to illus 
trate his system and method. The 
subject in all its phases iso broad 
and the literature so limited that 
these patent reports read like a 
hew romance 

Among the most recent tests 
made | 


y the Fessenden interests 
were those for the navy. The system 
is now being placed on the market 
by Messrs. Queen & Co., the instru 
ment makers of Philadelphia, and 
bids fair to be one of the fore 

st systems, both domestic and 
foreign, for wireless telegraphy. in the early develop- 
ment of the Fessenden electric-wave detector, some 
difficulty was encountered by the burning out of the 
loop. This has been entirely overcome by putting a 
hundred loops or more in parallel. This does not 
decrease its sensitiveness, as might appear at first 
sight, because though each loop is only heated up one- 
hundredth as much as before, and consequently only 
changes its resisiance one one-hundredth as much as 
before, yet there are one hundred of the loops instead 
of only one, and each current being changed one one 

Coal 
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hundredth as much, there will be one hundred times 
the amount of current and therefore the total change 
is exactly the same as it would be with a single loop. 
> +O-+ = —____-_- 


ELECTRIC TROLLEY WAGONS AND OMNIBUSES, 


BY FRANK ©, PERKINS, 


The peculiar character of the streets of many Ger- 
man and French cities renders it often impossible to 
install electric tramway systems. With the develop- 
ment of the automobile, however, a means has pre 
sented itself of placing these thoroughfares in better 
communication with other portions of the city. The 





THE AUTOMOTOR TROLLEY 


systems of transportation to which we refer may be 
regarded as a combination of the electric car and the 
omnibus, for the vehicies derive their motive power 
from an overhead current, but do not run on steel rails 

['wo such systems of electric trolley cmnibuses have 
been proposed One bears the name of its inventor, 
Mr. Max Schiemann, and is exploited by Siemens & 
Halske, of Berlin, and. the other is known as the Lom 
bard-Gerin system The Schiemann system has been 
operated on a line extending from K®6nigstein-Hiitten 
through the romantic valley of the Biela. The length 
of the line was originally 2.8 kilometers, but it has 
been extended 9 kilometers, and now operates between 
Konigstein-Hiitten and Kénigsbrunn The roads are 
very good, so that a speed of 12 kilometers per hour 
is easily maintained. Auto-omnibuses, motor-cars, and 
trailer cars are used, the first being employed for 
the transportation of light express matter and the 


latter for the hauling of coal and the like Steering 


i” 
i , 


r 
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THE LOMBARD-GERIN MOTOR TROLLEY LINE BETWEEN FONTAINEBLEAU AND SAMOIS. 


is effected by means of the front wheels of the first 
car of a train, since it has been found that the wheels 
of the second car will track after those of the first. 
The trolleys employed have a sliding contact, one 
trolley being placed at each end of the bus or motor 
car. 

In passing an ordinary conveyance the omnibus is 
simply steered to the right or to the left a possible 
distance of about three meters from the trolley line. 
In passing another omnibus coming in an opposite 
direction, it is of course necessary, under the circum- 
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stances, to remove the trolley poles from one convey- 
ance while the other moves along The motor-cars 
used to haul the freight trailers weigh four tons each 
and have a carrying capacity of one ton. Each trail 
car weighs 1.5 tons empty and 5 tons loaded, from 
which it follows that the total weight of the loaded 
The seating capacity of an omni- 
The cost of construction is 


trains is 10 tons 
bus is about 26 persons 
about $800 per kilometer. 
With the Lombard-Gerin system, readers of the 
Screntiric AMERICAN are not unfamiliar. The system 
utilizes two overhead wires; one positive and one 
negative. Instead of driving the vehicles entirely by 
motors connectéd up with the axle, an auxiliary de- 
vice called an “automotor trolley” is used which runs 
along the overhead wires. In other words, the vehicles 
are towed along by a self-propelled motor trolley. The 
towing trolley is driven by a 3-phase induction motor 
suspended between two conducting trolley-wires. The 
motor is carried in a frame which also has bearings for 
the two trolley-wheels. Motion is communicated to the 
trolley-wheels by the revolving field of the motor. 
The current is fed to the trolley-motor from the 
omnibus motor, which latter may be regarded as a 
combined transformer and direct current 
motor. The trolley motor travels with a speed some- 


rotary 
what in excess of that of the car itself. From this 
peculiar arrangement of causing it to lead the way, 
as it were, the Frenchmen have termed the auto-trolley 
“the blind man’s dog.” 

The Lombard-Gerin system has been tried on a line 
extending from the village of Samois to Fontainebleau, 
a distance of about five kilometers. On this line the 
car or omnibus is driven by a double motor operating 
at a tension of 500 volts direct current The time 
taken for the journey is about twenty minutes. The 
total energy used is 543 kilowatt hours or 64 kilowatt 
hours per car kilometer 

It is stated that the low expense of equipment for 
a line of this character renders it of particular value 
for country districts, where an expensive track con 
struction would be prohibitive on account of the small 
amount of traffic 

The Compagnie de Traction par Trolley Automoteur 
gives the ratio of expense to receipts as 58 per cent 
and quotes the following as the expense of-operation 
for this kind of line 

The electrical energy, at 25 centimes per kilowatt 
hour, amounts to 1,355 francs on 25 centimes, or 0.161 
centime per car kilometer. The repair expenses of 
the carriages are given as about 776 francs, or 0.092 
centime per car kilometer; and the working of the 
omnibuses with one man per vehicle is given as 456 
franes, or 0.054 centime per car kilometer; while the 
general expenses amount to 307 francs and 55 centimes, 
or 0.056 centime per car kilometer. This makes a total 
expense of 2,895 frances or 0.343 centime per car kilo 
meter 

oo ee 
An English Idea of a Safety Lamp. 

A prize of £50 or $250 was offered at the Grocers’ Ex- 
hibition at the Agricultural Hall in 
London recently for a safe lamp for 
burning kerosene, that is, for those 
who use lamps as missiles 

The lamp was not to cost more 
than 1s. 3d. at wholesale. The kind 
of lamp which is looked upon in 
London as a “safety lamp” is inter- 
estingly set forth in the following 
abstract from the Petroleum Indus- 
trial and Technical Review: 

The desire of directors was to 
produce a cheap lamp, which covld 
be sold even in the poorest dis- 
tricts, and which could be used 
with the maximum of safety, and 
one which required the minimum of 
technical knowledge in handling. 
They did not require a lamp which 
needed the inventor solid with it in 
order to enable it to act; they 
wanted to find a lamp that would 
be safe when a man came home 
drunk at night One of the most 
serious problems of London was as 
to how they could pragect those af 
flicted with drunkenness against 
themselves. Therefore, they wanted 
to find a lamp which, if thrown by 
a drunken man at his wife or chil 
dren, would automatically put itself out, so that the 
man, if he unfortunately inflicted any injury on his 
wife, should not, at the same time, burn down his 
house and set fire to his children 
> <+@ +<.___—_—_ - 

Among the latest aspirants for flying machine hon- 
ors is Father Felix M: Lepore, of the Mount Carmel 
He has, he says, suf 


Italian Church, near Denver, Col 
ficient money to build a ship after his design which 


has been supplied by capitalists whom he has inter- 


ested, His airship is bullet proof, he claims. 
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Correspondence. 


Typesetting on an Ordinary Typewriter, 

ro the Editor of the Screntiric AMERICAN 

A correspondent inquires in your last week’s issue 
why a typewriting machine could not be invented that 
would write matrices suitable for casting printing 
surfaces, and thus do away with hand composition and 
expensive typesetting machinery 

If your correspondent were a printer, he would see 
at once that the lines would have to be justified, or 
made of equal length. If he thinks that can be done 
on a typewriter without running it through the ma 
chine twice, let him try it At any rate, a letter-by 
leiter impression in any sort of matrix must be a 
failure, from the impinging of the “shoulder” upon 
the neighboring letter; in other words, the impression 
of each letter would spoil the preceding one, and each 
succeeding line would crowd the one before it out of 
shape. In matrix-making, the entire impression must 
be made at once, and it is not likely that this condi 
tion can ever be changed 

I think, however, that the gentleman is near the 
right track. The days of high-priced type-setting ma 
chinery are numbered. The subject is an important 
and fascinating one Let me suggest a line for in 
ventors to work upon 

Some years ago a machine called a “printing type 
writer’ was invented. The lines written by this ma 
chine look as though printed from types, being sharp, 
clear, black, spaced according to size of letter, and 
by means of a system of rewriting are perfectly justi 
fied as in ordinary typework (l am in no way 
pecuniarily interested in this invention, and now have 
no idea where the machine could be found.) Cannot 
a cheap and rapid process of photo-engraving be de 
vised for. forming printing surfaces by reproducing 
this machine typography? A _ special adaptation of 
the halftone process to plain black-and-white effects, 
and there is the whole secret The successful ex 
ploitation of this idea would bring about a great 
reduction in the cost of printing. Half a dozen such 
typewriters, with the necessary accompanying ma 
terials, could “write up” the Screntiric AMERICAN each 
week, the whole typographical outfit costing probably a 
few hundreds of dollars 

Let the inventors go to work 

LINDSAY S. PERKINS 
Department of the Interior 
Washington, D. C., December 20, 1902 
a > +0- 2 —- — 
Why Typesetting Cannot be Accomplished on an 
Ordinary Typewriter. 

To the Editor of the Screnriric AMERICAN 

Mr. L. A. Bonnet’s suggestion, in your last issue, 
that plates for printing be prepared from _ plastic 
sheets on a machine analogous to and costing but little 
if any, more than a typewriter, would deserve serious 
consideration were it not for the fact (to which he 
himself alludes in the course of his remarks) that it 
is practically impossible to produce in that way plates 
having an even type surface. If I am not greatly mis 
taken, it was the National Typographic and Printing 
Company that exhibited at the Centennial Exposition 
in 1876, at Philadelphia, a machine intended to do 
this very thing, and which it failed to do. The com- 
pany afterward submitted it in its crude state to 
Ottmar Mergenthaler for a solution of the difficulty. 
This he admitted his inability to accomplish; but as 
sured them that while he could not make that ma 
chine work, he could make a machine that would 
From that moment commenced a series of experiments 
that will ever be memorable'in the history of mechani- 
cal achievements. ‘I was present at the small shop in 
Baltimore when Mergenthaler’s first machine was 
tested, and have yet a line of type cast from my own 
manipulation of the keyboard It is hardly necessary 


to say that it bore scarcely any resemblance to the 
present machine, beyond also having a I yal lt 
it the letter faces or matrice were sunk by steel dies 


into the edges of a series of brass rules or strips taper- 
ing in thickness from a capital W to the thinness of 
a period. Those were arranged to hang vertically, side 
by side, by fine chains (regular jewelers’ fine chain, 
for want of time to make anything better) over a series 


grooved pulleys, the thick and the thin ends alter 


nating, and each provided with a suitable counter 
poise. When, by working the keyboard, these rules or 
strips had been some raised, some lowered, so as to 
bring the line-forming letters in iine, the whole series 
was firmly clamped together so as to form one com 
pact mass, and then lowered to a close contact with 
the mold, of which it then formed the sixth side 4 
touch of the lever admitted the fluid metal, and the line 
was cast No distributing mechanism was required, 
each rule automatically returning to its proper posi 
tion on being released. This was the acme of simplic 
ity, and had it been possible with it to secure that 
exact evenness of type surface without which good 
printing cannot be done, Mergenthaler need probably 
have gone no further, and millions of dollars would 
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have been saved to the company. But it was not; and 
the inventor reluctantly abandoned the continuous 
for the separate matrix, only succeeding after years 
of most patient effort and intelligent research. 

From the very nature of the plan suggested by Mr. 
Bonnet it is evident there would be a twofold difficulty 
at the outset The impressibility of the matrix ma- 
terial would hardly be constant, hence the same stroke 
would not twice in a hundred times produce the exact 
depth of impression; and the varying surfaces of the 
type would require each a different force of impact. 
Now, these are the very obstacles which millions have 
been spent to remove, and spent in vain. One may 
then be pardoned for a little skepticism in regard to 
the typewriter system of printing plates 

WILLIAM GlusTA. 
Washington, December 21, 1902 
2 -e-e —-- 
Another Method of Killing Hawks. 
To the Editor of the Screntiric AMERICAN: 
In your November 1 issue appears an article, “Novel 





Method of Killing Hawks,” attributed to the Yankee 
ingenuity of a north Louisiana farmer, whose method 
is rather unique, and suggests to my mind a more 
successful experience by a Jefferson County, Tenn., 
farmer, residing eight miles from Morristown, Tenn., 
who, desiring to protect his birds and poultry from 
ravages of the hawk, conceived the idea of using a 
steel trap instead of a scythe blade set upon a pole, 
such a trap as is used by fur hunters in taking small 
animals, such as the muskrat. The pole supporting 
the trap on its top was set up at the end of a hedge, 
with the result that during the summer of 1901 he 
caught twenty-eight hawks and owls. While I do not 
remember the exact number of each kind caught, nor 
the time in which they were all taken, should any 
reader of the Scientiric AMERICAN desire exact and 
authenticated data in substantiation of the foregoing 
it will be furnished upon application to the under 
signed He was no “Yankee,” either 
J. E. HicKMAN 
Knoxville, Tenn., November 5, 1902 
—->-+ o> — 
Do Mussels Mowe? 
To the Editor of the Scientiric AMERICAN 
In your paper of November 1, I notice an article 
with the heading “Do Mussels Move?” I had an op 
portunity some years ago to observe the fresh-water 
mussel (Unio margaratiferus) in a small lake in 
Maine. The water of the lake was being quite rap 
idly drawn down, and I came upon a little strip of 
sandy beach upon which were several grooves leading 
down into the water. On examination | found them to 
t 
of an inch wide, and in the lower end of every one was 


e about half an inch deep, possibly three-quarters 


a mussel standing on edge, with the hinge uppermost; 
and careful observation, continued for half an hour or 
more, convinced me beyond a doubt that the furrows 
were plowed by the mussels in their endeavor to keep 
themselves submerged Some of these furrows were 
a foot in length, and | calculated that the rate at 
which the animal advanced could not be much, if any, 
more than an inch per hour, though possibly it may 
have been slightly more rapid 

I have seen the scallop, which is very common on 
the coast of Massachusetts, throw itself up from the 
bottom, and with a lateral, side-to-side motion, swim 
a foot or more, going over a low tuft of seaweed or 
eelgrass in the way J. O. THOMPSON 

November 18, 1902 


THE HEAVENS IN JANUARY. 
BY HENRY NORRIS RUSSELL, PH.D, 

The magnificent group of the winter constellations 
appears to great advantage in January. At the usual 
time of our survey—nine o'clock in the evening, in the 
middle of the month—Orion, the finest of them all, is 


nearly due south ibout half way up to the zenith 
Those who a imi ir wit! of t vill 
Orionis) is much brighter than it was last year This 


star has long been known to be irregularly variable, 
but it rarely changes as markedly as at present 

A few years ago it was about as bri¢ht as Alde 
baran, and last year, though somewhat orighter, it 
was distinctly fainter than its neighbor Regel. But 
now it is fully equal to Regel, if not to Capella 
which would make it the brighest star, next to Sirius, 
in ail our sky—and is more than twice as bright as it 
was a few years ago 

The line of Orion’s belt points upward toward Alde 
baran, and downward to Sirius Above the latter is 
Procyon, and Castor and Pollux are higher still east 
of the zenith, while Capella is almost exactly overhead 

Perseus lies to the northwest of Capella, with An 
dromeda below, extending down toward Pegasus 
which is low in the west Aries is southwest of Per 
seus, and Cetus and Eridanus fill up the great region 
below 

The only conspicuous constellation in the east is 
Leo, which has not yet fully risen. Cancer and the 
head of Hydra lie between this and Procyon. Ursa 


7 


Major is coming up in the northeast. Draco and Ursa 
Minor are below the pole-star, and Cassiopeia above it 
on the west. 

The stars shine brilliantly enough on these clear 
winter nights, but it is probably not generally known 
that they are actually so bright as to cast shadows 

To be sure, we cannot see such shadows in the open 
air, but the reason for this is that the diffused light 
of the other stars, the Milky Way, and the geneml 
background of the sky (which is far from dark), com- 
pletely drowns out the shadow cast by any particular 
star 

We can, however, easily get rid of most of this dif- 
fused light by going indoors. By closing all the win- 
dows of a room except one, and blocking up its 
aperture so that only a square foot or so is left clear, 
we may cut off almost all the diffused light. Under 
these conditions, the light of Sirius can be easily dis- 
tinguished. If a sheet of white paper is placed in the 
path of the star’s rays, the shadow of any object may 
be cast upon it and examined. It is advisable to have 
the screen as far as possible from the window, in order 
to diminish the diffused light. It is also well to have 
the window open, as the glass cuts off a considerable 
percentage of the light The room must, of course, 
be quite dark, and as little light as possible should 
enter from the terrestrial sources. A street-lamp out- 
side, or a light in an adjacent house, may make it 
quite impossible to see the faint light of the stars. 
One other precaution should be mentioned. The ob- 
server should remain in the darkened room for ten 
or fifteen minutes, so that his eyes may attain their 
greatest sensitiveness 

Though the light of other stars is naturally much 
fainter than that of Sirius, it is easy with a litthe prac- 
tice to distinguish shadows cast by Capella, Regel, 
Certain interesting fea- 
tures of these observations may be discussed in our 


Procyon, and similar stars 


next article 
rHE PLANETS 

There are now four planets at once in the evening 
sky—Mercury, Venus, Jupiter, and Saturn—and several 
conjunctions take place during the month, though un- 
fortunately some of them are too near the sun to be 
observed 

Mercury is evening star throughout the month. He 
is at his greatest elongation on the 17th—rather nearer 
the sun than usual, but correspondingly bright—and 
should be clearly visible in the southwest, shortly after 
sunset 

He is in conjunction with Saturn on the 5th, but 
both planets are too near the sun to be well seen. The 
conditions are better at the time of his conjunction with 
Venus on the 25th. He is 314 degrees north of Venus, 


and Jupiter is only about 7 degrees away to the east- 
ward The three planets should make a fine group, 
best visible at about 5:15 P. M 

Venus is also evening star, but is too near the sun 
to be well seen till near the end of January, at which 
time she sets about an hour and a half after sunset. 

She is in conjunction with Saturn on the 9th, with 
Mercury on the 25th, as already noticed, and with 
Jupiter on the 30th. On this last occasion the two 
brightest planets of our system are within a degree 
of one another, and the combination will be worth 
looking at, especially as the crescent moon will be 
near by 

Mars is in Virgo, and is rapidly becoming brighter 
as the earth overtakes him. On the 10th he passes 
near the star Gamma Virginis, at a distance of about 
a quarter of a degree. At this time he is due south a 
little after 5 A. M 

Jupiter is evening star in Capricornus. Saturn is 
too near the sun to be seen, passing through conjunc- 
tion on the 2ist, and becoming a morning star. 

Uranus is morning star in Ophiuchus, and Neptune 
is in Gemini, visible all night, though not without a 
His position on the 15th is right ascen- 


od telescope 


seconds; declination, 22 


‘ if T rniute 
degrees, 15 minutes, north Unless one has a very 
good star map he can only be identified by his mo- 
tion 

rHE MOON 

First quarter occurs at 5 P. M. on the 6th, full 
moon at 9 A. M. on the 13th, last quarter at 7 A. M. 
on the 20th, and new moon at 11 A. M. on the 28th, 
The moon is nearest us on the 12th, and farthest away 
on the 25th. She is in conjunction with Jupiter on the 
2d, Neptune on the 14th, Mars on the 18th, Uranus on 
the 24th, Saturn on the 27th, Mercury on the morning 
of the 29th, and Venus and Jupiter on the evening 
of the same day 

—> +e ee —_ 

Under the pressure of heavy orders, all records 
were broken during the month of October at the 
works of the Pressed Steel Car works, when 3,000 
cars were turned out, the average for the 27 working 
days in the month being 111 The daily average for 
the past four months has been 107 cars, This com 
pany is having a plant built at McKee’s Rocks for the 
manufacture of car trucks, 
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WINTER OBSTACLES TO TRANSPORTATION 


‘ rm FAWCRT?T 


As American railroad traffic has increased in vol 


ume and the exigenctl of operating conditions have 
rendered essential a ri ! adherence to schedule in the 
movement of both passenger and freight trains, the 
problem of keeping the tracks sufficiently clear of 
snow and ice t lard against possible interruptions 


of or delays to traffic ha ncreased in importance. Of 
late years much thought and the expenditure of large 
sums for special equipment have been devoted to the 
peedy removal of nature's barriers to traffic, and as a 
result a really marvelous degree of efficiency has fre 
quently been attained in keeping lines of communica 
tion open under adverse circum 
stances 

In the eastern part of the 
United States railroad tracks are 
seldom covered with snow to a 


depth exceeding two or thre 


feet, and may nsually be cieared 
by the emp.oyment of a wedge 


shaped iron snow plow of the 


simplest form. Such plows vary 
in size from the mere craper 
little larger than the cow 


catcher to which it is attached 
to the ponderous plow in use 
by the Pennsylvania Railroad in 
the mountainous district and 
which almost equal in size loco 
motives of ordinary dimensions, 
In the case of all of these plows, 
the mode of operation is the 
same The plow is forced for 
ward by one or more locomo 
tives, and by sheer force of im 
pact makes a furrow, throwin 
the snow to either side of the 
track 

In the West, where snow con 
stitutes a much more serious ob 
stacle to railroad traffic than is 
the case in the East, the types 


of plows employed in the East 


proved inadequate The frst 
substitutes introduced were 
wooden shields of sufficient size 


to virtually overshadow the lo 
comotives which pushed them 
Then came the heavier device 
KknGWU 2s the gouge! a 
strongly built box car with an 
immense flat scraper at it 
head, set sufficiently low to en 
able it to run under and into 
the snow like a wedge, and supplemented by wings set 
upon hinges and designed to assist in widening the 
opening made by the prow The gradual increase in 
size of the “bucking” type of plow, as it was com 
monly denominated, continued until its culmination in 
what is known as the Congdon plow, a machine which 
requires the combined services of two or three of the 
largest locomotives for it successful operation 

With these piows it wa the custom to charge 
snow drifts by backing the plow a engines a distance 
of one or two miles, and then hurling the entire mass 
forward at a speed which approximated sixty or sev 
enty miles an hour when the huge ram struck the 


drift Of course, this was a decidedly hazardous 
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method of procedure, inasmuch as many drifts con- 
tain masses of solid ice in the center, and indeed the 
element of danger involved was strikingly evidenced 
some years since at Truckee, Cal., when a train of 
eight locomotives propelling a large plow charged a 
solid drift, with the result that the plow was com 
pletely crushed, eyery one of the locomotives was more 
or less damaged, and over half of the men comprising 
the aggregate train crew were disabled 

Experiences such as this quickly demonstrated to 
the Western railroads that some more effective and less 
costly method of battling with the snow must be 
evolved, and the rotary snow plow was devised The 


rotary plow, although of very heavy construction, in- 





A SAULT STE. MARIE ICE-BREAKER. 





olving a weight of about one hundred tons, is based 
on a very simple idea A large, staunchly-constructed 
car with armored sides carries in front an immense 
steel wheel fitted with blades somewhat resembling 
the propeller blades of the ordinary steame! This 
wheel, which is about twelve feet in diameter and is 
et in a shield, is actuated at high speed by a steam 


engine within the car In a chamber at the rear of 


the wheel, and connected with it, is a fan from which 
communication is effected by a spout, capable of ad 
justment to either right or left 

rhe operation of the rotary plow in a snow drift 
might be compared to the manipulation of a gigantic 


auger, and the snow removed from the track in front 
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of the plow—the “borings,” it might be termed—is 
driven out by the fan just as chips are expelled from 
a planing mill A rotary plow will make its way 
through drifts at speeds varying from two to twelve 
miles an hour according to the solidity of the barriers 
encountered but inasmuch as the snow removed by 
the plow is hurled a distance of from fifty to one 
hundred feet, a reasonably wide path is cleared. If a 
drift is encountered of such depth that the rotary 
plow is entirely buried in the mass, it is necessary to 
reduce the size of the embankment by hand-shoveling 
until a level is reached which will permit of the fun 
nel from the fan clearing the snow and providing an 
outlet for the snow removed |} 


y the plow 

An important factor in sur 
mounting winter obstacles to 
transportation is found in the 
snow sheds, which are employed 
to a greater or less extent on al 
most all western railroads 
These sheds are necessarily of 
the staunchest timber construc 
tion, and some idea of the ex- 
penditure involved may be 
gained from the fact that one 
transcontinental line has on its 
road a total of thirty-two miles 
of snow sheds, costing, on an 
average, $64 a foot, or upward of 
$11,000,000 in all In addition 
this railroad has during some 
seasons made outlays which 
have aggregated as high as $1, 
000,000 a year for the repair and 
maintenance of the sheds An- 
other costly means of affording 
protection from snow blockades 
is found in the construction on 
mountain sides of timber 
glances,” or huge fences of logs 
designed to divert snow slides 
from the railroad tracks. Dyna- 
mite cartridges are used _ to 
break up the miniature glaciers 
which occasionally form on rail 
road tracks in the mountainous 
districts of the West 

Very interesting, by way of 
contrast, are the methods of cem- 
bating snow followed by the rail 
roads of Great Britain In sea 
son each of the principal English 
railroads places upon its payroll 
an immense force of “foggers 


A TYPICAL SNOW PLOW USED ON THE ELECTRIC ROADS OF THE EXTREME NORTHWEST men who in foggy or snowy 


weather place detonators on the 
rails, in order to acquaint the engineers with the posi 
tions of the semaphores or spectacle glasses, the signal 
lamps being, as a tule, quite invisible under such cir 
cumstances. How heavy an expense is involved by this 
ystem be imagined from the fact that the Midland 
Railroad of England pays’as wages to its “foggers” 
over $50,000 a year, and the one million detonators ex- 
ploded between September and February of each year 
cost the company about $15,000 additional The 
London and North-Western Road frequently uses as 
many as 12,000 detonators in twenty-four hours. All 
of the Scotch lines and the North-Eastern Railway of 
England own regular snow plows, but most of the 


other British lines utilize improvised affairs pushed 





A ROTARY PLOW IN TWENTY FEET OF SNOW. 


THE COLORADO AND SOUTHERN RAILROAD'S ROTARY PLOW AT WORK 
EAST OF ALPINE TUNNEL. 

















age snow storm costs the city at least $75,000, 
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by two or three locomotives The regular snow plows 
are all of the pattern designed for “bucking,” the 
rotary plow being unknown in England. The heaviest 
English plows do not exceed thirty tons 

A problem kindred to that of snow fighting, namely, 
battling with ice, is presented each winter to those 
American railroads in the vicinity of the Great Lakes, 
the track systems of which are divided by some portion 
of the inland waterways For instance, whole trains 
of freight and passenger cars are ferried across the 
Detroit River at 
Mackinac in northern Michigan 


Detroit, and across the Straits of 
while an even longer 
link is found on Lake Erie, where “car ferries’ op- 
erate the year round between Conneaut, Ohio, and a 
port on the Canadian shore opposite. Solid fields of 
ice are frequently encountered by these vessels, and 


they are compelled to plow their way through the 
frozen fields 


The plan employed for breaking up the ice in the 


pathway of one of these powerful steamers, especially 
constructed for the purpose, is a modification of the 
idea exemplified in the rotary snow plows. Propellers 
are fitted at the front of the vessel as well as at the 
rear, and the rapid revolution of these screws results 
in a violent agitation of the water, which, exerting an 
upward pressure on the expanse of ice, rends it asun- 
der rhis same fundamental plan has been adopted 
in the case of the famous Russian ice-breaking steamer 
Ermak designed to keep open during the winter 


some of the more northerly ports of Russia, and in the 
case of the car ferries which form connecting links in 


the Trans-Siberian Railway, just as do the similar 


vessels operated by American railroads having termini 
on the Great Lake rhe largest of these Russian ice 
breaking car ferries will accommodate but twenty-five 


loaded cars, while the American ferries of the largest 


size will each accommodate about thirty-four cars 


\ perhaps more commonplace but not less important 


phase of the removal of obsta to transportation is 
found in the clearing of the streets of a city after a 
heavy fall of snow rhe methods followed in New York 
cit where any interruption to traffic would be espe 
ciaily disastrous to the commercial interests of the 


entire country, are especially interesting As many as 
10,000 men have been engaged at one time in removing 
the snow from the streets of the metropolis. An aver- 


When 
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the fall approximates, say, 400,000 cubic yards, as 
many as 3,600 extra shovelers are employed, and fully 
3,000 carts and trucks are brought into service for the 
removal of the snow. In all large cities the street 
railway companies are required to remove the snow 
from the tracks, and usually from the pavement for a 
certain distance on each side of the track. As a rule, 
the street railway lines make use of wedge-shaped 
scraper-like plows, supplemented in 


many cases by 


large power sweepers 





A CARVING FROM THE RUINS OF PALENKE. 
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THE RUINED TEMPLE OF 


PALENKE. 


THE ANCIENT RUINS OF PALENKE. 
BY ENOS BROWN, 

A traveler who recently visited the famous ruins at 
Palenke, State of Chiapas, Mexico, laments the changes 
which time and the elements are gradually making in 
their appearance and condition. Nothing has ever been 
done by the Federal Government to preserve these im- 
pressive monuments of the highly cultured race who 
constructed them and of whose history and origin 
but little is known. The climate of the region -in 
which the ruins are situated is the direct opposite of 
Palenke 
has been known to amount to 200 inches a year. 
The air is humid and encourages decay and at the 
same time stimulates the rapid growth of the vines and 
creeping plants, which are disintegrating the walls 


that of Egypt, inasmuch as the rainfall at 


and pavements and will eventually level them to the 
ground So dense is the foliage surrounding the 
ruins, that light from the sun is almost totally ob 
scured 
Mexican government to take pictures of the ruins 
could accomplish his object in some instances only by 


The photographer who was employed by the 


means of a flash light. The ruins of Palenke are about 
200 miles from the port of Frontera and are reached 
by steamer up the Tabasco River to San Juan Bautista 
and thence by trail. The group all lie within a radius 
of 2,000 feet, and consist of nine distinet structures, 
of which the “palace” is the largest and most central. 
The ruined buildings consist of temples, pyramids, aque 
ducts, and edifices whose purpose is not yet ascer- 
tained. The temple is the largest of all, and upon it the 
ancient builders lavished all their art It includes a 
court and balconies, as well as great corridors in which 
tablets in bass-relief are fastened into the walls. 
Sculptures representing battle scenes and events of the 
nation’s life are carefully depicted From them the 
physical characteristics and domestic habits may be 
correctly ascertained. The dimensions of the “palace” 
are great. Its length is 238 feet, and breadth 180 
feet, and it is elevated on a mound 310 feet long, 
260 feet wide, and 40 feet high. The material used 
was stone, many blocks of prodigious size being used, 
and all joined together with mortar. As great archi 
tectural ability was displayed by the builders of the 
edifices at 
erected those of the Nile. How it was possible for a 


alenke as was shown by the architects who 


primitive people to fashion, convey, and sculpture such 











10 
immense stone iY yere employed. i the won r of 
modern archmolos | vO i seem that the ame 
peopie were the j t | ese tructures found 
Milta, Mayapan, 7 1 a we a it Palenke 1 ra 
which covered Yucatal and he Southern State of 
Mexico with mighty temple 

4 French scient with a vely imagination and 
inusual powel! of observation cred the loltec 
with building these ancient temple and = fixe the 

venth centur as the eriod of heir erection, bu 
these onfldent a ertiol are doubted Other place 
the era in which tl yere built as early as the date 
of the pyramid f Egypt However t seems to be 
proved beyond a doubt that many centurile before the 
discovery of America hese ruins were in existences 
it is not believed that Cortez or those with him knew 


of the Palenke ruins, though that conqueror must have 


ime 





been close to them at on uropeans first heard 


of them in 1750, but it was not until 1787 that they 


were cxplored rhe key unlocking the mysteries hid 
den in the hieroglyphics which are carved on hundreds 
of tablets may some me be discovered, and the history 


of a great race of people and their origin be known 
but their successor vho now inhabit the region have 
no traditions that can aid the inquirer 

rhe ruins of Palenke should be preserved, and the 
Mexican government owe that much to the world If 
it were possible to clear the timber away and destroy 


the growth of vine which is rapidly overwhelming 


them, these interesting relics might be saved for the 
future They have o far resisted the effects of time 
and physical convulsion, but must eventually succumb 
to the ceaseless, persistent, and llent assaults of an 
overwhelming tropical growth 
~---o> 
A CURIOUS MUSHROOM GROWTH 

Prof. F. 8. Lamar, who fi the chair f biolo 

Wilmineton College, Wilmington, Ohio, sends us Lhe 

ompanying picture of a colony of eight 
mushroom gzrowini i! a circie vent four 
feet in diameter A tew had been trampled 
down by pasturing cattle, so that the picture 
reveals many a gap which would otherwise 
be filled 

In the wooded pasture where this circl 


of mushrooms was found, about four mil 


from Wilmington College, Wilmington, Ohio 


were several! other cirel ome larger than 
this one, but not so we preserved at the 
time Prof. Lamar took the picture Some of 


the fungi tilustrated ired ten inches 





across the top 

Prof. Lamar explain thi curious phe 
nomenon by stating that nee mushrooms 
derive their nutriment from organic matte! 
they soon exhaust the oil in which they 
grow The spores that fall within this ex 
hausted area must, therefore, perish. Hence 
where one mushroom crew one year a group 
may grow the followings The soil will then 
become exhausted within this area, and the 
next year, if conditions are favorable, a cir 
le of mushrooms will be produced rhus 
year after year, the circle will increase in diameter 
Rareiy, indeed, however, is a circle produced so large 
and so geometrically perfect as that illustrated 

~-o-e 
Prof, Lingle’s Study of Life. 





About a year ago t will be remembered, Prof 
Jacques Loeb startled the scientific world by his state 
ment that the vital force of life comes from the electri 
forces and the food which is eaten, and not from heat 
Prof. David J Lingle also of the University of 


Chicago, now steps to the fore with an equally startling 
announcement He states that it is not only salt, or 
sodium chloride, which stimulates and causes heart 
action, but that oxygen gas is often a more important 
factor in sustaining heart action While experiment 


ing with a strip of turtle’s heart which he was mov 


ing from a vessel containing sodium hloride he 
noticed that tl beatin f the i 
creased when it came into contact wit tl alr No 


ing this, he experimented with a piece of the venti 
of a turtie’s heart. When it ceased to beat he put it ina 
solution of salt, and then put the strip into a jar of 
oxygen gas Here the beating was sustained for 

venty-two hours 

>-e-2 

News is received from abroad that the Allgemeine 
Elektricitaets Geselischaft has formed a combination 
with the Union Elektricitaets Gesellschaft, capitalized 
at $85,000,000. The step is the result of a crisis in the 
German electrical industry After the 


e in 


udden ri 





electrical industries, it was found that the manufactur 


ing capacity had far outrun the market demands; it 
was therefore decided to organize a combination after 
the American practice Various attempt re made 
by the Allgemeine Elek't taets Gesellscha t to form 


an organization, but the other companies demanded too 
high a rating in the combination Witt he alliance 
thus formed there is only one great rival firm left to 
compete with, and that is Siemens and Halske. 


Scientific American 


the Selentifie American Frustrated a Pere 
petual-Motion Fraud, 





In the ie of the Screntiric American of July 1, 
1899, we published an article in which a typical per 
petual-motion fraud was exposed. The machine there 
described was exhibited by one J. M. Aldrich, and on 
the trength of its wonderful performances he ob 
tained no little money from those who desired to sé 
ure an interest in its commercial introduction Sut 


he fact that the motor, so far from running perpetu 


1 revealed a tendency to slow up now and then 
raised ich ispicion that Aldrich was arrested and 
detained for some three or four months in a jail rhe 


model was afterward sent to the Patent Office, where 
the perpetual motion was traced to its time-honored 
source—a concealed spring 


Prof. G. P. Singer, of Lock Haven, Pa., sends us a 


clipping from a local paper in which a kindred fraud 
came near being perpetrated It was due primarily 


to the fact that Prof. Singer is blessed with a good 


memory, and a careful reader of the Scienrivic Am 
ERICA that no one in Lock Haven became a victim 
From al account eems tha i certain Thomas 
Burnett came th a macl ¢ to all intents 
and purpose 0 ir to that de ribed it he ScieN 
ripic AMERICA Burnett exhibited hi device to all 
who cared to see Apparently it operated faultlessly 

indeed, so faultlessly that there was a movement to 
form a company for the purpose of exploiting it But 


1e citizens of Lock Haven were more cautious than 


ome of the victims of Aldrich, and requested Prof 
Singer to examine the invention That gentleman did 
o. AS soon as he saw the device, he recalled the machine 
described in the Scienriric AMERICAN Upon return 
ing to his residence he made a search for his papers 
and after a three hours earch found the issue for 
which he wa ooking Prof. Singer lost no time in 
ving his information to the men contemplating the 


A CURIOUS MUSHROOM GROWTH. 
organization of the company Burnett, when con 
fronted with the copy of the Screnriric AMERICAN, in 
lignantly refused to take his machine apart in order 
that all might see that there was nothing concealed in 
1e thick wooden base upon which the operating parts 
vere mounted That night he left the city 


>--? > 





rconl Sends YWessages Across the Atlantic, 


I i now thoritatively announced by Marconi 
himself, that wirels n Lae have been transmitted 
between the Old ar he New World Messages were 
sent from Lord Minto, Governor-General of Canada 
and from Marconi, to King Edward Mess were 





likewise sent to the King of Italy, by Marconi and by 


Commander Martino of the Italian cruiser Carlo 
Alberto other messages were from Dr. Parkin to the 
ndon Time ind from Richard Cartwright of Canada 
me ize to the King of England read as follow 
I Knolly B ingham Palace, Londo! 

Or he occasion of the first wireless telegraphi: 
communication acros the Atlantic Ocean may I De 
permitted to present by means of this wireiess message 
transmitted from Canada to England, my respectful 
homage to |} Majesty the King? Marconi,” 

The message to the King from the Earl of Minto 
reas 

lo | Majesty the King, London 


May I 


age to congratulate your Majesty on the success of 


ve permitted by means of this wireless mes 


Marconi great invention, connecting England and 
MINTO.” 


The following message by wireless telegraphy was 


Canada 


received from the Kins of Italy by Signor Marconi in 
reply o the inventor's transatlantic marconigram 
{ learn with the keenest pieasure of the great re 


ilts you have achieved. They constitute a fresh tri 


umph for you to the greater glory of Italian science 
“Victron EMMANUEL.” 


. 





} UARY 3, 1903 


Marconi states that it was about a month ago that 


transmitting mes res from Table 





he succeeded in 


Head to Cornwall! I t, the messages were all in 





code and were simple queries, such as “How is this 

in many respects this achievement of Marconi is 
fully equa! to that of Cyrus Field in opening communi 
cation between America and England by means of the 
submarine cable But the distance covered by Marconi 


is greater than that over which the first submarine 





cable extended, by about 300 miles. So far as practical 
results are concerned, the Anglo-Italian inventor may 
well be regarded as the pioneer of commercial wireless 
telegraphy Where others have failed he has su 
ceeded 
—e + om 
Where Telephoning ts Cheap. 

In no country in Europe does the telephone play so 

important a part in the daily life of the people as in 


Sweden, and in no country, with the exception of th 


United State has the telephon> been brought to such 
a pitch of perfection There are two classes of tel 
phones in use, the Ril or government variety, and 
the Allmanna o general These latter are sub 
divided into three further varieties The “star” tel 
phone, which costs $25 per annum; the ordinary tel 


phone at $2.50 a year for five years after installation, 
plus $15 per nnum for use (after five years, how 


ever, the $2.50 a year ceases); the third variety is the 


listrict which costs only $10 a year the cost of 
the tiks, or government telephone, is $14 a year 
rhe tcll rates are low They are as follows 


outside Stockholm, 4 cents for every 
three minute 
Over 60 to 150 mile 8 cents for three minutes. 
One hundred and fifty to 360 miles, 134% cents for 
three minut 
From 360 to 540 miles, 20 cents for three minutes. 
Over 540 miles, 28 cents for three minutes 


lt must be understood that these rates ap 


ply to Sweden only In Norway the rates 
vary according to distance from 8 cents to 
6 cent ind in Denmark from 411! cents to 
o¥* cents tor three minuté conversation 


Now with regard to the Allmanna, or 


genera telephone Within a radius 
of $O mile of Stockholm these instru 
ments may be used free, but beyond this 


distance Riks must ri used and to 
connect with the Riks from your own 
Allman 


is made inside the city, while the ordi 





apparatus a charge of 2% cents 


nary Riks charges prevail outside Ac 
counts for transfers from one variety of in 
strument to another are rendered every 
quarter. The star and ordinary telephones 
may be used as often as you please, but the 
district variety is limited to a hundred calls 
in a quarter, after which 2', cents is payable 
for each message The star telephone is al 
ways found in the offices of big shops, so that 
the user of the ordinary district instrument 
can transact his business with merchants 


and tradespeople of every kind without 


n 
any way interfering with his own hundred quarterly 
conversations Distracted users of the telephone will 
be interested to know that a reply is always forth 
coming Irom the central station in about ten 
seconds 
- ee — 
The Current Supplement, 


The current SurprLemMentT, No. 1409, contains a wide 





variety of articles of general scientific interest Day 
Allen Willey describes the geysers of Yellowstone 
Park, and ill ates what he has to say with many a 
striking pictur The English correspondent of the 


SCIENTIFIC AMERICAN continues his discussion of water 
tube boilers, his present installment dealing with the 
Yarrow boiler Of electrical interest are the articles 
on electric meters and wireless telegraphy and the 


theory of the action of the coherer, as well as the 


torage ba ry inventior Much that is curious is told 
in an acco of American Indian medical practice 
A very fu escription of the making of oleomargarine 


} ] 


will probably be welcomed. Dr. J. Gordon Parker dis 
esses instructively the subject of leather for book 
binding Mr. F. 1 


count of a fictitious naval battle worked out by means 


Jane concludes his entertaining ac 


of the war game which he has devised. The usual Trade 
Suggestions and Selected Formule will be found in 


their accustomed places 


—_—___——__a+ Oe —_——_——- 
Our Oldest Subscriber. 

At thi eason of the vear it is our custom to receive 

letters from bsecribers who are renewing their sul 

scriptions, stating that they believe themselves to be 


among the oldest living subscribers to the paper it 

an interesting question, and we would appreciate it 
if all who have been subscribers to the Scitenrivy 
AMERICAN for a period of twenty-five years or more 
would kindly write us to that effect, stating as far as 


possible the date at which they first subscribed to the 


paper. 
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WOOD PAVING IN PARIS. 

The paving of the streets of Paris with rectangular 
wood blocks was begun about fifteen years ago, and, 
since then, more than twenty-five million francs’ worth 
of work has been done, to say nothing of the sum ex- 
At first, 
the contracts for such work were allotted to various 
companies, which, in addition to furnishing the ma- 
terial and putting it in place, were required to keep it 


pended for maintenance and reconstruction 





Fig. 1.—GASOLINE TRIMMING MACHINE FOR WOODEN PAVING 


BLOCKS 


in good order and to give the city an entirely new 
road at the expiration of the concession All such 
privileges will terminate three years hence, and after 
that the work will be carried on exclusively by the 
Commission of Public Ways, which has already laid 
and kept in repair a large number of square feet of 
wooden pavement 

Now that considerable experience has been had with 
this kind of pavement, it is possible to estimate ac 
curately its advantages and drawbacks In a few 
words, its advantages are smoothness of surface, com 
fort to pedestrians, and saving in work for horses, 
while its drawbacks reside principally in the cost of 
maintenance A wooden pavement lasts but about 
eight years At the end of this time it may be con 
sidered as having been entirely reconstructed by the 
repairs to which it has been continuously subjected 

The city of Paris now owns a large establishment, 
which is devoted to this industry, and which is in 
charge of M. Josse, superintendent of the public works 
The wood is here cut into blocks by machines actuated 
by powerful dynamos, and the blocks are afterward 
injected with creosote before being carried to the places 


where they are to be laid. The wood employed is of 
very variable quality More than fifty varieties, de 
rived from various countries, are used. These may be 


divided into two principal kinds First, hard woods, 
such as Karri (Eucalyptus diversicolor), French oak, 


and Javanese teak; and, second, soft woods, such as 


the maritime pine of Landes (which furnishes three 
quarters of the paving blocks of Paris), northern spruce 
(which has the inconvenience of being costly), Florida 
pitch pine, etc. The reliance that can be placed upon 
soft woods is well known, since they were the first that 


vere employed ‘for the Paris pavements. As for the 





Fig. 3.—MACHIN& FOR TRIMMING PAVING BLOCKS. 
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others, however, they have been used for only a few 
years past, and it is not as yet known whether they 
will exhibit an increase in endurance commensurate 
with their higher cost. 

One of the most interesting questions connected with 
a wooden pavement is its maintenance. This involves 
the following three operations, which are performed 
according to requirements: (1) renewal of portions of 
small extent that are very badly worn; (2) the turn- 
ing of an entire section of the pavement upside 
down; and (3) the entire reconstruction of 
the work. After a paving block has been used 
for a certain length of time, the extremity of 
the fibers running toward the surface has 
been submitted to a crushing due to the pas- 
sage of vehicles, so that the block can no 
longer be used in the position in which it is 
placed. Since, however, the body of the 
wood is intact, it may readily be seen that 
the block can be employed again if it be 
turned upside down But, inasmuch as the 
fraying produced by the crushing of the 
fibers would prevent the blocks from being 
placed together so as to constitute a homogen 
eous surface, it is necessary to have recourse 
to a process of trimming in order to 
straighten the damaged edges 

Formerly, when but a small number of 
pieces had to be manipulated, this operation 
was performed by hand; but, as soon as it 
became a question of a more extensive re- 
pair, the blocks were caried to the factory, 
where they were trimmed mechanically 
Hand trimming is slow, costly, and, as a gen 
eral thing, badly done. On the other hand, 
trimming done at the factory always involves 
a great expense, since the cost of transporting 
to and from the latter must be taken into 
consideration; and so it is often difficult to 
know which of the two systems is the more economical, 
and the better adapted for certain particular cases 

M. Josse has just devised an arrangement that sur- 
mounts all difficulties, as by its use the trimming can 
be done mechanically upon the spot. For this purpose 
he has constructed a compact trimmer to be used at 
the place where the work is in progress. By means of 
this the blocks are trimmed in situ with very great 
rapidity and with considerable saving in expense, so 
that wood pavement has entered upon a new era of 
usefulness since the cost of keeping in repair—its 
great drawback—is thus very largely reduced 

The trimmer, which has been in use for a few months 
past at Paris, consists of two parts, a cutter and a 
motor (Fig. 2). The former consists of a wide notched 
wheel upon which are fixed 16 movable blades, one in 
each notch Each of these blades is rectangular, and 
is adjusted to the body of the wheel by means of two 
screws, so that after it has become blunt, it can be very 
easily dismounted and sharpened mechanically, ac 
cording to the amount of wear that it shows. These 
blades are very cheap, since they are made simply of 
steel plate cut to the dimensions required, and do 
not have to undergo any special shaping. 

rhe cutter is mounted upon a table that serves as a 
bench for the workman, who places the block to be 
trimmed in front of the blades. The trimmer is driven 
by a small electric motor direct connected to the axle 
of the tool, and controlled by a starting rheostat. The 
expense of operating that is quite small, since the 
electric power employed is only 880 watts, 8 amperes, 
at 110 volts—corresponding to a little more than one 
horse power 

The difficulty is to find the electric wires and to tap 
them for the current. At Paris this is not everywhere 

of the same nature, so that it is 
often necessary to interpose resis 


On the other hand, it is some 
times very troublesome to connect 
the apparatus with the conductors 
from which it is desired to obtain 
the supply of electricity. All these 
circumstances have led to the in 
stallation of an arrangement that 
seems to be very practical, and 
which, moreover, has given excel 
lent results Instead of the use of 
electricity as a motive power, re 
course is had to a small De Dion 
Bouton gasoline motor placed un 
der the work-table of the apparatus 
and inclosed in a case with hinged 
panels The iron plate of which 


this is made is perforated, so as 





to permit of a circulation of air and 
thus prevent a rise of temperature 
(see Fig. 1, in which the case is 
supposed to be removed) 

The transmission is effected by a 


belt, so that there is no danger of 


Il 


any violent shocks being transmitted to the motor 
when some hard substance on the block happens to hit 
the cutting blades 

The carbureter, which is of the usual type, receives 
the gasoline from a three-gallon tank, which contains 
sufficient to run the motor about eight hours, The 
apparatus requires supervision, however, since the 
cooling of the cylinder and explosion chamber is done 
by cold water contained in a ten-gallon tank that must 
be refilled every three hours 

A later development of this machine is shown in 
Fig. 3. The apparatus is extremely simple, consisting 
of a De Dion motor of three horse power with its gaso- 
line receiver and water cooling tank, driving a rotary 
cutter which is mounted directly on the shaft. The 
motor is brought up to speed by the crank and chain- 
wheel seen in front. The cutter has sixteen blades of 
steel 0.32 inch thick, very hard and specially tem- 
pered. It can trim about 400 blocks an hour upon one 
face It is driven at 2,000 revolutions per minute, 
The ades have to be changed every two days. Be- 
fore the cutter is a metal shelf or support which pre- 
sents the block to the cutter, and its position is cal- 
culated so that the faces when cut will be always per- 
pendicular. An automatic oiler with a constant feed 
assures a perfect lubrication without requiring any 
care from the operator; this fact is quite important on 
these high-speed motors. The motor is water-cooled 
in this case, and the large water tank with the pipes 
are seen on the left. Near it is the gasoline reservoir. 
The city of Paris has ordered a number of these out- 


/ 


Pye 
Fig. 2 ELECTRIC TRIMMING MACHINE, 





fits, because of their superiority over others. For por 
tions of the above article we are indebted to La Na- 
ture. 

—_—_——_ +--+ @+ s—___——- 


American Association for 
mt of Sclence, 


Annual Meeting of t 
the Advan 


y-second Annual Meeting of the American 


i Advancement of Science, and the 






rhe Fit 
first of the Convocation Week" meetings, will be in 
session by the time this issue is in the hands of our 
readers, The meetings will be held in Washington, 
D. C., December 27, 1902, to January 3, 1903; the meet 
ing of the Executive Committee of the Council on Sat- 
urday, December 27, and the opening session of the as 
sociation on Monday, December 29, in Lafayette 
Theater. The Arlington Hotel has been selected as 


‘Headquarters 
->-+-eorer —_ 


Owing to the rapidly increasing dimensions of ves 
sels, it has become imperative for the River Clyde to 
be straightened, deepened, and widened in the vicin 
ity of the various shipbuilding yards, in order to 
facilitate the launching of large vessels. The project 
has been contemplated for some time past, but it will 
have to be undertaken immediately, as the two new 
Cunard liners, which are to be the largest vessels 
afloat, are to be built upon the Clyde, if possible. 
Construction in the Clyde yards, however, can only be 
carried out by improving the river, to obtain the neces- 
sary launching accommodation, 
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THE CLIFTON MOTOR WORKS, \ 


2 KB. Clifton Ave., Cincinnati, O ‘\ 


ARESTRORS S$ PIPE THREADING 


AND 


CUTTING-OFF MACHINES 
Both Hand and Power 
Sizes | to 6 inches 
Water, Gas, and Steam Fit- 
ters’ Tools. Hinged Pipe Vises 
Pipe Cutters. Stocks and Dica 
universally acknowledged to be 
THE BEST. 8" Send for catalog. 
THE ARMSTRONG MFG. CO 
Bridgeport, Conn. 


Apparatus Magnetism and Electricity 


te outit, inter 
chang jie parta Write 
. r prices Manual of ex 
periments sent free, post 
pak 
Columbia School Supply 
Company 
&) Holton Place 
Indianapolis, Ind 











Comp 












INDUCTION 
Col LS for experi- 


ments in X rays and 
other electrical work. 
G” Catalogue Pree. % 
E. S. RITCHIE & SONS Broonine, Mass 


THE HIGHEST EFFICIENCY 

is ruaranteed in every 

--- aS the smooth- 
BR 












ENNAN 
GASOLINE MOTORS 
which are ma mthe 
latest appr pat 
4to™ tern and are , sure 
Li. P. and quick start 
Free from vibration 





onomical ie fuel, and of great duratiity. Four cyck 
wo distinct types, horizo aay and vertical 


RENNAN MPG. OO. Syracuse, N.Y.,U.5.A. 


" 


Blue 
$7.50. Prints 
Land full inetruc 
\tions furnished 
with each set 
‘he only com 
plete set on the 
market 


—S 
GRAVES MOTOR MFG, CO., St. Paul, Minn. 
RESTFUL SLEEP 
In Camp, on the Vacht and at Home, 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS, 








Style Gl. Camp Mattress with Pillow attached 
Alvo showing Mattress deflated 
Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 
t#™ Send for Ilustrated Catalogue 


MECHANICAL*PABRIC CO., PROVIDENCE, R. 1. 


[MILLS FOR ALL MATERIALS. 


BUSINESS 1S TO MAKE 
CHINERY FOR GRINDIN¢ 
SHIN ROCKS 
» ALL MARD § 


€ MATER! ALS FROM CO 
TO ROOTS AND HERBS 
YAN MOBESESS PRO 
iF ANT 
Darn K NC 4 A 
LAMILI OR GRINDING 
HINE me TO 
AND YO 
AGET THE BEST 
MONEY 
WONT CHANY 
IN & CO 
AUNCY 
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Switches 


Springs, man 


Typewriter, ¢ 


device for automatically opening 








ufacture f spiral, Daniels & | 








Marshall 
Stacker, hay, M. H. Mooney s 
Stacker, hay { Ww Nickell 
Stacker straw { H. Brunger 
Steam ng ine Ww 8. Colwell 
Stean gi multiple expansion,’J. Deneal 7 
Steam shovel « excavating machine, ( M 
Harrison 
Steering lev { B. Hershey 
St finishing artificial, Black & Richards 
Stone t manufacturing red aggregates | 
f i9¢ a6 artificial, H. W. C. K. Dyson 716,689! 
Stoppe extractor H. Wehrle 716,002 
Stove A. Landry 716 
Stove Amp M. I x 716 
Stove r heater, I. Brooke 716,661 
Stove, portable, J. Watson 716,501 
Strainers, machine for making tubular J } 
H. King 
Stump puller, W Anderson 
Surgeon's operating table I B. Powers l 
Suspender cast off, J. I Molloy 716,786 
Switchboard, multiple, W EK. MeCormick 716,460 


or closing, J Tr. Rice 
Syringe A. B. Jamison 
Syringe-bulb, R. H. Eddy 
Tablet, writing or drawing, F. BE. Dodge 
Tan x apparatus, BK. & W ‘ Allen 
1 ! I iN 

ley W. C. Weig 
Teles transml it, A. B. Stetson 7 
Theatrical seen el I I Snader 
Thresher flax J I Smith 
rhe BE. Glahn 
Tire setting machines joint closer for 

rubber ( State 716,500 
Tires, pneumatic Inner tube for, ¢ E \ 

Nase . 716,603 
Tobaceo filler drying machine, H. Reber 716,646 
Tobacco stripping or stemming machine, M 

Deiller ; 716,627 
Tobaceo, yarn, ete machine for treating, 

W. M. Schwartz . 716, 766 | 
Torpedo steering apparatus, J. Borresen 716,517 | 
Toy gun, BE. J. Howard 716,547 | 
Toy, meebanical, G. 8. Gallagher 716,631 | 
Track brake, Bains & Waaser 716, 616} 
Traction wheel, J. B. Wood 716, 606 | 
Traction wheel, R. L. Dutcher 
Train stopping apparatus, J. P. de Braam 
Tram and railway, electric, R. Hacking 
&Tranef presses, detachable gear for, F. L 

Eberhardt 
Trolley W I Baker 
Troll guard, P. M. Reed 
Trolley pole, T. C. Buder 
Turbine, steam, ( B. Sargent 
Turnbuckle, J. P. & T. J. Hains.. 





i}. W. Disher 


Typewriting machine, ©. Gabrielson ...... 716,701 
Ty pewriting machine, ( li. Shepard ...... 716,770 
rypewriting machine attachment, C R 
Kelly . . 716,719,716, 720 
Umbrella holder, BS. - SOMES cccndeeccce 716,506 
Valve handle wheel, G. M * nitchic or 716,761 
(Continued on page 15) 








| 








I") a, dev ping A. Eich 

' 716,396 
I’ 716,600 
Pil f 716,519 
I’ i ‘ 74,404 
r ppar 

I . 716,579 
rn M. Df 716,386 
i “ 716,408 
| j 716,744 
lun nd vel 716,008 
Pols like ( . 
Pok mal i 
Pre » f ts 
I kh. T. Alle 
I K ons A. B. Carroll 
I 1 neg vessels by steam turbines, C 

\ I’ 716,468 | 
r t r and notion transmission, J 

v. 716,520 
i J M 
I I i Deis 
Pu team operated, F. Heil 
r rt ip ting machine, J. H. Shep 
1 716,586 
Pure r bag frames, catch or lock for, 

bw. I Witt 716,799 | 
Pu bag frames, holding catch for, B. | 

vom Elgen 716,397 
Puzzle, C. W. Fraim 716,697 
Rall joint, &. O. Dougherty 716,831 
Raliway signaling system, W. Locke 716,502 
Railway switch, automat A. G. Lawrence 716,443 
Railway switch protector, J. ¢ Dicks 716,686 
KR t etallle J, H. Chanee 716,667 
Rang broiler electrical cooking, M 

Ka 716,365 
Rean J. N. Lapoeint 716,438, 716,439 
Rett neandescent lamy J Taussig 716,505 
Refrigera K mpartments, regulating ay 

paratus for kr. W Rollins 716,480 
Regist 1. H. Warner 716,795 
Releasing ipparatus en gen J I 

Bjurlund 716,659 
Roller oaster Jou & Gault 716,427 
Rolling mill roll polishing attachment | 

Markwort & Jones 716.565 
Rotary utter Ettinger ° 716,004 
Rotary engine 1. Ww Pickel ° 716,470 
Retary engine & 8S. Whitaker . 716,503 
Retary engine, Springer & Robbins . 716,580 
Rotary engine W J. Mackl - 716,642 
Retary motor, D. P. Ups 716.791 
Saddletree and elasti eheckrein and back 

strap holder, combined, J. I. Ayres... 716,512 
Salter, stock, MceHetrry & Wilson 716,743 
Sand carriage, self-strewing, Green & Lare 

son 716,409 
Sand drying and heating apparatus, W. ¢ 

MeElheny 
Saal evolving iIndow WwW i} Ogd t al 
Saal ndow i PD labor 
Saw clamp, M. D. Converse 
Saw guid hand, C. Rya 
Saw handle M. pb. ¢ vers 
Saw shippl cas I H. Tayl 
Seale veigt g, Hooper 
Seal, j v 1 A. Maral 
Sh ache ndow I G Eu 
Shaft ?t ding hit ‘ N Allerding 
Shaft # k! vehicl Ss I Ball 
Shafts, dev f withdraw x keys from 

Bet t & Bla 
Shingk I Schneider 
Ships’ betton et coating A. P. Cuth 

riell 
Shirt neckband expanding ng. H. H. Horr 7 
SI ( iN Flowers 
- thy lamy Rn. ft Woolma 
s ime A LD. Guibert 716. $10 | 
s ter holder ‘ Holt i) 716,636 
. t heck, Bailey & Snow 716,514 | 
Signa ipparatus, marine W. B. Bark 
Sig x eysten Ia Kh A. Plake 
Sleigh | M. Creighton 
8 ! er, double ender, J. EB. Hobbs 
s ' I. B. Crouch 
Smoh nsuming furnace, B. F. Binnix 
Snap hook R. Otterman 
Su removing device J. Sullivan 716,784 
Soda by electrolysis, apparatus for pro } 

ducing rustle Allen & Moore 716,804 
Spectacle fitting instrument, Boothroyd & 

Johuso . 716,516 
Speed changing device Innes & Hazard 716,550 
Speed indicator perating means, B. 

Kelly 716,7: 

Speed recording apparatus, Ff Bayerdoerfer 
Speed regulator, M. G. Miller 716,456 
Springs, machine for separating the coils | 
of spiral, Daniels & Marshall 716,683 | 
Springs, manufacture of, 1} H. Daniels et | 
al 716,679, 716,680 | 
Springs manufacture f Daniela & Mar 
shall 716,681 

















TECHNICAL EDUCATION 


BY MAIL 


The advantages of a higher education which would enable the mechanic and 
wage-earner, the clerk or the school teacher to progress along the lines of a 
chosen vocation, and which are lost oftentimes by reason of lack of time or 
means, are now brought within the reach of all. : 





MAIN BUILDING ARMOUR INSTITUTE OF 1'ECHNOLOGY 


Correspondence Courses in 


ENGINEERING 


Mechanical Mechanical Drawing Perspective Drawing 
Electrical Stationary Telegraphy 
Locomotive Marine Sheet Metal Work 
Navigation Civil Architecture 
Heating, Ventilation Textile Design and Textile Chemistry 
Plumbing Fabric Structure Textile Dyeing 


Cotton Spinning, Woolen and Worsted Spinning 


Also 40 short SPECIAL ENGINEERING COURSES 





Instruction Under 
Members of Faculty of 
Armour Institute of Technology 





Textile Manufacturing Under Foremost Authorities 














Students are under the instruction of the very men who pre- 
side over the laboratories and teach the classes of the Armour 
Institute of Technology. All work therefore will receive full 
credit toward resident work at the Armour Institute should the 
student at any time continue his studies there. For EXAMPLE: 
Parts 1 to 6 of Mechanical Drawing mastered under these auspices 
will be accepted as entrance preparation on that subject to the 
College of* Engineering. 

t#" In addition to their regular instruction papers, students 


in full engineering courses are provided with a Technical Reference 
Library (in ten volumes) as a help in their studies. 


Full particulars and catalogue may be had upon request. State course in 
which you are interested and present occupation. 


American School of Correspondence 
at 
Armour Institute of Technology 
— CHICAGO, ILL, 
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1U Scientific American 
JANUARY 3, 1903. 
. ulic J owper 716,626 
HENRY CAREY BAIRD & CO., \ <5 ae. Le oru aninee 716508 
INDUSTRIAL Pt Ng mor ay Se ag mt cae te seem apparatus for regu L USES. 
S10 Walnut St., Philadelphia, Pa., U.S.4. F supply of combustible, W 
t2 Our New and Revised Catalogue of Practical and Hooker OF EVERY DESCRIPTION AND OR Al 
Scientific Books, 9% pages, Sv« t Catalogue of Be ™ Vehicle body support, W. D. Butler H K P C 
Metallurgy Mining Prospecting, Mine Boake Creotogy Vehicle, motor, W. O. Worth ARRINGTON& ING ERFORATING UO. 
Asooying, Analysts, cc.; & Catalogue of Hons e a ock, W. D. Holle / > O. 
ary ty ye oe Ee Vehicle seat lock, W. D. Holley ...+..; 225 N. UNION ST. CHICAGC ‘ 
Books on Sanitary Science, Gas Fitting. te Vehicle steering I ° - 
and our er Cotasogues and Ot ulars, the whote very Crom n 2 9 " . -, , N 
7 con oe N T ARCHITECTURAL DRAFTSME 
every branch of Science applied to the Arts, se ree ay Ve r 7 \\ ANTED i : ‘MEN 
EY ake ens Sy pot Thea ho Yat 202") A SOUTHERN LOCATION = |W *.n2 Bice ntuunten battana gs 
aoe ms eters a >| re _ 716,808 For Manufacturing, Mining, Lumbering or Farming on ony Yard, Washington. D.C., January 13, 1908, to es 
ee ee a 5 ) | tablish an eligible register for the above positions 
Wagon brake, J SOUTHERN RAILWAY For application and <.Washingtgne a eHiAR. 
Woeshing machi . jorth mandant, Navy Yard ashing . 
. mans jeorgia, Kentucky, Mississippi, North . . J 
Washing machine } i Abe, ri ie . " emhanees aaa Virginia. DARLING, Acting Secretary of the Na 
Washing machin 307 | Write for information and a copy of the Southern 
Washline fast nay | Field, a 16 page magazine, giving iaforinatton about the 
Watch protect . uth 
Water from to ae M. V. RICHARDS, 
taking C. Rya ; Land and Industrial hgrat, e 
Water 4 McCormick 4 ee oO Medel and Experimental Work. National 
Wat . eo Supply Co., & Broadway, New York City 
Wat Wheeler & Besse AKE I make Models for Electrical and 
Water gx apparatus, I Gathmann MODEL M Mec banical Appasoees. ty M DEL MA kK ERS, Models, Patterns, 
Water utomatic A. H. Hutechin machinery. M. SANGER, @ Cortlandt St., New Yor EXPERT 0 Dies & Novelties. Experiment: 
non al work. WAGNER Mra. Co., 9 Mohawk St., Chicago, IN. 
| Water system, circulating, I. J. Frenet ‘ 1 : 
Seca See Magical Apparatus: Experimental & Model Work 
ati i len ‘ = 7 
A Secure Position We a .. and Itiva e imp: ' 716,808 > Coe cr ute ——. Over 700 engravings, | xperimen 1K St..N.Y 
a de. arior Tricks Catalog" e ‘ ‘ i ue .Y. 
is yours. if you are property Gas. Well casing swage, | : - 2| MAWTINKA & CO., Mfrs., 48 Sixth Ave., New York | Olr. & advice free, Wm. Gardam & Son.45-0 ‘ NY. 
What manufa turers Whiffletree attachment t s 
trained men. Our booklet Eg eT Special Screw Machine Work. 
ained me ro dmille ae ee in . , 
Sees | ae = N OVEl ty Sellers) Pressed sunt pices 
facts and helpful information Sen aie i. o Lawlot a 
for a copy TT FREE. Our | Window cleaning appa tu 
ri ourses for home oe fy includ Window sereen, ( A. Phillips to | HANDY THINGS co., LUDINGTON, MICH. 
u ti Wire clamp, M. D. Kilmer _ Send your best terms 7 
Engineering. Illustrating, Wood impregnating apparatus 716.4 O. MONTREVIL Factory Machinery, W. ©. Wiitiams, 
. yee ting, ell eee * , 7 217 South Chinton Bt., Chicago, U. 8. A. 
Decorating ie ne ae aie Fee 89 Joseph Street, Quebec, Canada ° MATCH Mfr., 217 Sow one 
ae Metallurgy, wrcencn. | M. Thompson ..... He will seil your goods if they are perfected and not NOVELTIES & PATENTED ARTICLES 
S Ange Art, b vo a Gta vccccncces yet sold in his town, Anything will be welcome, even Manufactured by Contract. Punchina Dies, Special M 
x and English Bras nches, Steam Carriages, Electric Motors, Gasoline Engines, ete. | chinery, K. Konigsiow & Bro,, 181 Seneca St, Cleveland, 6. 
| | " atiniees Pe oe Re * eho Ae 
a) > vn eee oe. & EXPERIMENTAL WORK. 
zt ‘a s 36,179 Inventions developed. Special Cp 
BR yw ecu a $6, 175 E. V. BAILLARD, Fox Bidg., Franklin Square, New York. 
: oN 156 Fifth Ave., New York, je. Chapmar 16.176 DIVIDENDS... A 
é ; le 16,178 Attractive prospectus giving ful 
t\sc "| . ae 6,174 information how every investor 
— — 16.177 can secure regular dividends... 
E Sent free upon request bd 
) ws & CO. —_ 
tADE MARKS. SANFORD MAKEEVER . 
7 an eer , Bonds, Stocks or Investments VOLNEY W. MASON & CO., 
Bells and push buttons lectri V iting ; 
A W. NY ABE trie Gas Lighting © . 84 Adams St., Chicago, or 170 Broadway. N.Y. Hj) Eviction Pulleys, Clutches & Elevators 
Belts bands, driving, Loewitz & Rohlfs PROVIDENCE, R. 1 
~ RL 
Manufactory Established 1761. ami: i . Cs ar panaps oust . . “ mew Fa Mine ——— 
PENCILa WRITING SLATES, INKS, CTATIONR phy ire errophonaenryctoedlbe | PRINT MY OWN CARDS ELECTRICITY. %°D%.20 "4.88: acters, 
PENCILS, WRITING SLATES, INES, STATIONRAS -— Circulars, newspaper. Press, 85. Wineburet aigehine, Telegraph lnetrumnenst, Electric 
: LG s t STS’ COLORS tore H. Mack arger size -. » Money saver. | Bell, 5 Books, 10 cents each. 
RUBBER GOODS, RULERS, ARTISTS’ COLOR “ ores +. ; here nae, S eat =. koe Bubler Pub. Cos, Box, Lynn, Mess. 
° (s t ' a & Type s . easy, ss sent. Write 
78 Reade Street, pete van, os aw : ; oy . No vet y t fea cahahog. promt, wen paper, ete..t0 Latest Meving Picture Mpehiset: No Meng yee 
ward, PARIS, 1900. vemalvarey ws rta ’ a pur ory, n New Spectacular effects, ete et “ Projection Op- 
GRAND PRIZE, Highest Awar ay aa é rtain named } factory, The Press Co., Meriden, Conn. te Pree Daliasd & Wiech: 181 Post’ hast Pen oe 
yoses, Electrose won 
}Cotoin compound, Vereinigte Chininfabriken, ‘“ | 
TO MEN | Zimmer & Co., Ges. mit Beschrankt« : The Franklin Model Shop. ICE srt esses & wet oe eastern, PUTTER i. 
and Haftung ; Experimenta! work for inventors; any Me FG. CO., 8 Clinton Street, Milwaukee Wis 
WOMEN Diamonds, D. ¢ Townsend , thing in metal from a ainge plece te | 
Fire extinguishers, chemical, J. B. Mil complete working model, Apparatus fo 
Mr. Tyee | pote i. = the first five months, ae 4s. Mellin’s food on Seine mani taleatne, 
. se, of 8 , $12. Ist day. Mr. Clay, Food for infan its a 1 , valid me ! —_— oon — ~ ot Woy and EXPERIMENTAL WORK 
M ( ny of Nort Ameri 
eee o firet Ay 4 posrge, < _ | " pone - t rt ir oan d. « ! R cial tools for making ns —_—— Mechanical and Electrical Enyi- 
#10 one afternoon, r. Elliott, o ‘a. t reparations, ¢ 11 t ; t 45 on Rw me g ngs and . ; d 
$17 gne afternoon Mrs. Howard, of la.. Rothenbuche slane Workee Gut trom inventors’ dese. | neer. Drawings and Designs for Special Work. 
$59.50 in one week. Hundreds of others | Hair preparatious, F. Parke . a Send for circular 9 CHAS. W. GRAHAM, 106 E. 28th Street, New York. 
making big money — appoint- | Horseshoes and rses pads and inks — Ste FRANKLIN PARSELL & WEED, 
ng agents for Quaker Vapor Bath | cofery Horse Sh ‘ 19.55 Model Shop . + x New York United States Government Sold Guns, Swords 
Cabinets. Prices reduced Pe usstart | fneandescent t Peerless Gas Light ¢ ~ a2 12-101 West Slat Dusact, Hew york. Re polvers ete. a conting $2,000,000 to F. Bannerman, 576 
you. We furnish everything. Anyone {17 igueurs, Nuyens & ( gt a y,N.¥ 8. MOR. _ Bargains at %c. on dollar 
willing to work can poabe #20 to oo ° \Steeestnes A Waltben 0.511 
Greatest money-maker nown us edicin und chemical preparations for pre a LF” 
What ‘everybody needs. Wonderful Seller. | Medicinal and chemical preparations for pre THE PEN THAT FILLS ITSE Cassel, 
We're old firm. Capital $100,000 00. Write for Wampole & ¢ 19.521 
New Pian, Terms, Bie, FEE. Addres. |e isicine for diseases of the nervous system ® t - Germany 
oo M’F'G CO., 24 World Bidg., Cincinnati, 0. Smith, Kline & French 545 Importer of American Specialties 
al abbitt j Met Co ; vi 
Wag WHAT h h 2 Mi il _ unds 7 * rtain named purpe » } | enue will kindly quote prices and mat! samples 
- v Allegemein rr Gesellschaft M. B j -—— 
is Schapirograph : : a | 
i 
THE DUPLICATOR the Metal re imeled, New England Enamel | MODEL AND EXPERIMENTAL WORK. 
Se aa can” tnnaeh ne ( Klectrical and Mechanical Instruments. Small Mach'y 
BLACK AVOrDs: ee ee a. ee EDWARD KLEINSCHMIDT, 82 W. Broadway, New York 
r I Neckties ( ‘ n & (%« EDN Ie 
has aoe " 5.00. La Oil, lubricating, Galena Oil Company : 
Sent on & DAYS rRee TRIAL m Oil, lubricating, Galena-Signal O11 C« THIS BEATS NEW JERSEY.’’ 
pelt. THES. A. SCAPIROSS : cat Pickles, Kuner Pieks C harters proc ured under South Dakota laws for " fe ded 
= ‘ipes, corncob, Hirsch! 9 dollars rite for Porporation vty blanks, or It ¥ 
— Guaran- Printed matte ind ain and forms to PHILIP LAWRENCE, late Asst Sec. of Ftxte, 
CYPHER teed the named, Ralston P - 59,510 SEL F- ‘FILLING PEN Huron, 8. Dak. or Room K, 20th fivor, 220 Bway, N. ¥ 
; T oO} ) s ‘ ‘ im] er fountale 
best Incubator in all the world. Timet Pum t ind vey 6.553 ( all oth 
» back ifn factor 0,553 . 
prove it. All money ba pe — a for ( ; : aitheen a \ ! . Me ALL WHO ARE INTERESTED 
Every modern approved devi 4 rite Remedies rtain named di os | Seeman , plug 
ltry Guideand Book No. 18 Mong 19,519 ren : " : 
Powe bev Teents of p tery Soe ones Remedies ft liseases of the stomach, E. R ONLY r wh a Erg IN THINGS ELECTRICAL 
OPE x 0. = | supplied ; Bathrick 39,520 ao : ¥. ce bark tt not entiefied afte can obtain our illustrated catalogue 
Pens I iNet iB “ TOW é Moisture ‘ sheet Steel — yee, tet . by sending 2-cent stamp for postage 
Buffalo,N.¥. Chicago, Boston, S ww York, "Mo Sheet metal, planished, American Sheet § a9 BY Your dea ! . votesee x CO., 136 Liberty St.. NewYork 
ee a et ae 
; R LIABLE eles preparations, P. P. Lagomar ORDER DIRECT = LIBERTY ELECTRICAL SUPPLY 00, 136 Liberty St, New Yor! 
SI polishing rep itions, Ag i — ; « 
vw the act any steel pe 
E sino & t« . ' ‘ e describing 4 
eieeves |x lnt, nnaik donee wes 4 OT ORV 
best Incubat + i Brox lers Sugar, syrup, and molasses, ¢ W. Goyer & ; rol ale : iwriting 
in th rid. Each “4 10. 
inthe world fe a ae mpers, 0. C. A. Manu THE CONKLIN PEN CO., 812 ‘Madison St., Toledo,0 For Sale 
Book ! c ngs am , I 
money back ifinoubator is . facturing (¢ + 
Reliable Ineubator and Brooder Co., Tablets, fruit laxative I ( Houlette . * . 1 dy for oe- 
os ; t ade Complete with beat, light and power, Ready for 
i — tne Tires, ‘rubber Tt. B asley REMOH JEWELS cupansy Ten acres of land. ‘ive trunk railroads 
Fires, rather, W. 2. Beasley Suitable for almost any oe of ms % Beautiful city of 
Tonic, blood, Maltine Company Be: 45,000 inhabitants. For particulars address 
uty " 
ooth filling, J. A. Sprague Are Marvels of Bea =a : . 
x ist Ae po achines, B L. Se mide. ~ Upon receipt of your name and address THE SINGER MANUFACTURING CO. 
Water, electrically purified, a magnificent catalogue containing bear- South Bend, Ind. 
W t ( 39,528 ly 400 bandsoume engravings of istic es 7 
Rare ang exclusive Cesigns tt In every county in the State to se 
I \BELS hin ase mit Dia AGENTS Syaeeverses Handle Pocket 
4 wolry nives. 100d, commissions pald 
‘ WANTE From $75 to $300 a “month easily made, 
, ey | Write for terms Novelty Cutlery Co.,3 1 2 Bar St (Canton) 
1 JEWELRY ) } ouls ands 
( ’ ; 
“Crozier’s Arabian Liniment for Man and FAC ORY WAS ES, 
sens for a liniment, W. Crozier 9,626 I | 
El : nee Typewrite ; 2 Carbon Paper,’ for Ingenious and profitable utilizations. Inter- 
" Cathet paper, Blickensderfer Manf’g Co.. 9,622 esting and suggestive pamphiet sent free. 
“Khe neine oF ‘for a cerpet cleanser, Sanitary | PETER T. AUSTEN, - hated Broad St., New York. 
- ‘ 24 eT AE IDR tae 
Chemical Co 1,0 “oN” 
tranct for flour, Akin-Erskine Mill WORRELL., 
the stump “ao. 9,629 tea DRYING MACHINES, ° "Hannibal “Me. 
es Tina (ites ’¢ oap, Citi 
“Sani-Tari Skin Soap. for toilet seay i a 
; > qual- ens olesale Supply Co 9,625 How to Use Portland Cement, 
tells the qual “s at he r A + ae “ th Akin Erskine Mill ve U N” Cement Books. Se. ; Monter,C ement & Stee), ii 
: Southern Belle, ) mur, ; " 
ity of the pencil. ing Co Foye 9,628 Incandescent Cement and Engineering News, 162 La Salle St., Chicegs 
‘ oon ats ock ne l-Spring-Water, or 
ee eee, hee 9,63) Gasoline camp IF YOU HAVE GOOD PATENT, why po! in- 
mineral spring , Gor coment Brilliant, safe, simple, odorless, corporate » company? I have visited nearly all tle 
“Oniversas, Waterprecs Cement, x) " 9,68 clean and % the cos? of kerosene. large cities in U talted States during the past four yerrs 
Ohio Babber Co f “ite Couforn srance underwriters’ and have correspondents to place oka, . inoorro rr 
i i “Vegetable Catarrh Cure,” dence: wr ules, Branch supply depots in under the New Jersey laws where all of the beet cor 
American Graphite E B Platt F ove ccocececescsocsee. SENT ‘pees re ithee he : a a" ae Danies come, Have com wr “~ rfc First fees 
_ Agents secure ite to-< nelude office rent required by statu 
ITS W. Ss. CHAMBERLIN, Bayonne, N. J. 
PENCILS PRINTS. SUN VAPOR LIGHT (0, Bor 60%, Canton, 0 [oe ‘ius 
. kK senKee . ‘ ents fo "0 " Specia achines odels 
are used so short they’re fre quently put Cecil for whiskey W ineke-Bauernschmtdt aii (Licensee of the ground patents for vapor lampe.) é __Dies 3 poole and | wgctal [achines, M 
Lh hy aut th - ther Mu th _ 4 L” ¢ lad pparel, Meyer ah Pr. J BENDER & Sons, ine,, 87 Frankfort S8t..New York 
om one end to the other—with- “Ladies ypare dies’ appare! eye - — 
rer gion ri Ane in finest, balk 7 La “ th ‘ I ( 595 ee mane a 
cant 7 Tenn delight to write “Queen of All,” for | A. von Cotshausen a I will Ship to any Station inthe United States for 
> Svene ‘ An can Graphite, . : rarer 
wm ie Dey seen rehee A printed copy of the mpecifcation and drawn THE CELEBRATED 
0 any atent in 7 regoing , Oo ‘ F. ’ 
JOSEPH DIXON CRUCIBLE co. - oriat’ teow d since 1883, will be furnished from ft 
Jersey City, N. J- this office for 10 cents, ~ the name ant —_ 
Booklet W free. |}number of the patent "Gow ot .. Fa : i 
| given. Addrese Munn & Co., 36 oe . It has six &Inch lids; 15-gallon reservoir: large warming Closet; oven 21 ins deep, It tne, 
os b wide. 12 ins. high; top cooking surface. 90x56 ins.; lined throughout with Anan 4 “ x 
Canadian patents may now be obtained by the in pts burne woed or coal. Guarenteed in every T See ; weighs 00 ibs. Write for free 
ventors for -_, ot nventions named in the fore descriptive circular and testimonials. NTS ANTED. 
‘ing lis yw terms and further particulars 





SOF | 








eddress Munn A Co., 361 Broadway, New York. 








WM. G, WILLARD, Dept. 112, “ee. 21 N. 4th Street, St, Leuls, Me, 
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STEAMBOIUER-EXPLOSIONS 


PRANKLIN «Vice PRESET | 
SocesTany YeAusn 27 Vice PRESIDENT | 
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WINTON 


Our new model Mh. 3 vuring Car will 





interest tho me who ar eclate highest 
grade constraction an 1 ‘he embodiment 
of cleverest ideas and general excellence 
in automobile building 







It bh 


new 


ston, 
seats 
ing upholstery, 
me divided front 
neal tmproeved init un many ther 








Complete with full brass side lamps, 
tools, horn, ete, the price is 23,4 ° 
Note our exhibit at the New York, Cleve 


land and (biceago Automobile Shows 


THE WINTON MOTOR CARRIAGE CO. 
Beres. Road, Cleveland 


Grout 2am 


RUN... 








Quietly | 

Economically 

Always 

‘Member of Na- 

tonal Assoctation 
of Automobile 
Manutacturers 
GROUT BROS. 


Orange. 


The Haynes-Apperson Automobile 


LONG ISLAND ENDL EANCE CONTEST, 
wr on N i 
EVERY TYPE WE MAKE HAS 

WON THE 
BLUE RIBBON 


Serres, J ' 


Mass. | 






rh sow. 
Phacton, 
(tw ow age 
61,500, 


Renabeut, 
' 

(two pemmetog 
ei,20e 
We have never entered a contest that we have not won. 

Louk up ts t stalogues 

Ww 
alent | 


THE HAYNES: APPERSON COMPANY, KOKOMO, IND 


my. : won © perfect ne season) 








is not safe unless you & 
have an 


wae | | 


R. ©, Raverminster, Norwood, Minn. , got408 chicks 
from 08 eeys He followed directions, the ma 
chine did the work, because it was built on right 
principles and by good workmen. The IOWA 
aa fiberboard case, does not shrink, swell, warp 
or crack Hteguiation and ventilation perfect. 
Our free book gives more testim< yniale and full 
particulars. Everything about incubation free, 


— WHCUBATOR COMPANY. BOX 249 DES MOINES, IOWA 


eMINETONL van | 























Perfect Grip Clip. 
Operated by One Man. Cost 


HA. LESCHEN & SONS 


Absolutely Safe. 





PATENT AERIAL 


WIRE ROPE TRAMWAY 


For Transportation of Ore, Coal, Dirt, Timber, etc. 





Loads Automatically 
of Maintenance Low. Capacity Largest Ubtainable. 
Home Office, 920-922 North 


ROPE COMPANY. Main Street. ‘St ook Mo. 


92 Centre Street, New York ‘ ity, N. Y. 
i 


Fremont Street, San Franc isco, Cal. 


Branch omces, | ik E. Lake Street, Chic 


Qrient Motor Cycle. 


PRICE 
$2560.00 






Fitted with the New Orient 3 H. P. Motor. 
Speed over 40 Miles per hour. 
The Most Powerful Motor Bicycle in the World 
Write for Particulars. Agents Wanted. 


WALTHAM MFG. CO., Waltham, Mass. 





Automobile 
Parts... 








Differential Gears, 
Running Gears, 
Engines, Burners 
and Fittings. 


THE DAYTON MOTOR 





CRUDE. ASBESTOS: 
[| PREPARED R. H. MARTIN, i 


ASBESTOS FIBRE | OFFICE, ST.PAUL BUILDING | 
for Manufacturers use 220 B’way, New York. 











THE MOST MODERN AUTO 
ELMORE AUTOMOBILES. 


Practical, Durable 
Efficient. Easy to 
control at any 
speed. Double cyl- 
inder motor, 
smooth gliding mo- 
tion, 2 models, $800- 
$160). Get further 
information free. 


ELMORE MANUFACTURING CO., Clyde, 0., U.S.A. 

















: DYKE TONNEAU 


id, Every- 
thi in 
chi 
A. 


F irs 


are nua 


« 
‘ t r 4 atalogue. 
L. Dyke, $1 ‘ ts, Mo., (Originator 
t Auto, Supply Business in America.) 





«--TO THE TRADE.... 


Our Double Door Furnace 


For WOOD or HARD and SOFT COAL. 
R ‘THE most popular and practical 
soa article of its kind on the mar- 


rhe double doors will ac- 







commodate large f soft 
coal as well as woed, The fire 
rf t is limes 1 with genuine tire clay 
tiling. which we guarantee for 
five years. The radiation sur- 
face in proportion to the grate 
area is uzusually lar; tc? Over 
6,000 Front Rank. Furnaces 
in use in St. Louis alone!! 22 
Write for Catalogue 


“FRONT RANK STEEL FURNACE CO., 
Manufacturers of FRONT RANK FURNACES, 
Office and Factory, 2301-9 Lucas Ay., St. Louis, Mo. 





0 
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WATCH 


The Jas. Boss Stiffened Gold Watch Cases 
are an improvement on solid gold cases. 
They are stronger and won't bend or dent. 


Made 


of two layers of gold, with a layer of 


stiffening metal between, welded together 


into one solid sheet. 
contains more gold than can be worn off 
a case in 25 years, the time for which a 
Jas. Boss Case is guaranteed. 


BEND 
OR DENT 


The outside layer 


Jas. Boss *¢ei;" 


Watch Cases 


are recognized as the standard by all jewelers. 


They are identical with solid gold cases 


appearance and size, but much lower in price, 


Don't accept any case sald to be “just 


good "asthe Boss. Look for the Keystone 


trade-mark. Send for booklet, 


The Keystone Watch Case Company, Philadelphia, 


GASOLENE 
| 








PRICE $700. 
Light, strong, safe and durable, above all easy to ope- 





CHARTER ENGINE 


Any Piace 
ey Any One 
FoR Any PurRPosE 


Stationaries, Portabies, Sawing Outfits, 
Hoisters, Engines and Pumps. 
PU e1—thnac tne, Gas Distillate. 
Send for lustrated Catalogue anal ‘Trstt- 
montals, and State Your Power Needs 


CHARTER GAS ENGINE CO., Box 148. STERLING, ILL 


NEW ENGLAND WATCHES 


Lead the world in diversity of styles 








and sizes as well as quantity of pro- 
duction. Our guarantee covers every 
wateh for we make both the ae aD 

movement, and eetl-only a complet 

watch. (ur watches have a wor wide 
reputation, gained by results as accn- 
rate tiune-keepers. We se! very 
country on the globe Catalows free. 


THE NEW ENGLAND WATCH CO. 


Factories: WATERBURY, CONN., U. S. A. 














rate. Has no complicated devices. About everything 
maginable has been said in commendation of its style 
snd beauty Get our catalog 


SPAULDING AUTOMOBILE & MOTOR CO., Buffalo, N. Y. 





Allt Jard machines SOLD or RENTED ANY- 
WHERE at HAL "MAN FACTI ar PRICES. 








Sbippes Send for Cat. 
Typewriter Emporium. LaSalle St., Chicago 
- 
Crestmobile 
PRICE $600 


Speed and Comfort | 





CREST MFE. ©@., 
Cambridge, Mass. | 


Ose Best Thing on Wheels 


ALL ROADS ARE ALIKE TO 


Ohe OLDSMOBILE 


RUNS EVERYWHERE 


Nothing to Watch but the Road Ahead. 
Our new red catalog illustrates and describes it in detail, 


THE PRICE IS RIGHT 
'OLDS MOTOR WORKS, DETROIT, MICH, 








MAGNETIC Metal Separator 
The best contrivance for separating 
iron turnings, filings, ete., from brass 
and other materials. Cylinder 
shown in cut has 300 magnets to 
which the tron adheres, separating it 
from all other particles. Brass stock 
thus cleaned can be used tor best 
kind of work 8% sizes. 1,500 to 4,000 
daily capacity and upwards. tn use 
in the leading factories. Manuf'd by 
Ezra Sawyer, Worcester, Mass. 










leties at lowest prices. Best Railroad 


var r 
Trach and W agon or Stock Scales made 
00 useful artictes, inctuding Sates, 
Sewing Machines, Bicycies, Jools. etc. save 


Ut mney. Ob 2 CHICAGO SCALE Co., Chicago, I 


50 YEARS’ 
EXPERIENCE 







Tract Marks 


DESIGNS 
CopyRiGHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is pro 4 patentabie Communica 
tions strictly oe nfidenti il. Handbook on Patents 
sent tre ide agency r securing patents 
Patents take hrough Mun s Co. receive 
special noti it charge. it 
A handsomely illustrate weekly ps a gg ew 
cnlation of any * ws vuurnal. Terms. $3 a 


year; four month: $1 id by all newsdealers, 


MUNN & Co, 26: erosemas. New York 


Branch Office, 25 F St , Washington, D. ¢ 





Un loads Automatically. 


COLD GALVANIZING. 


NO RC 
» APPLICAT 


AMERICAN, PROCESS 
SAMPLES ano INFORMATION 





: NICKEL 

3 > 

e Electro-Plating 

zs Apparatus and Material, 
“a THE 


Hanson ‘ wae Winkle 


cr B 


Ne we = # 

Aberty St., N. ¥. 

& 328. Canal St. 
Chicago. 





Sexo Y¥ 


















new DENSMORE 


Adopted as Official Typewriter by the 


WORLD'S nao ‘ ST. LOUIS 





Our free booklet illustrates the Ball Bearings, 
Back Spacer, Paper Regulator, etc. 


DENSMORE TYPEWRITER CO., 309 B’way, New York. 





A primitive method of locomotion used in Ecuador, 8, A, 


Simplicity, Jeu, Reliabiliy, 


“> the three ae v 1e otor-carriage constr uctic 
f t development an | efi jency ir 


Torna CAR. 


na 


Model E (like cut,) $75000 
THOS. B. JEFFERY & CO., Kenosha, Wis. 





THE INTERNATIONAL 
| KEROSENE OIL ENGINE 
is the most simple, compact and power 
| ful ever constructed for practical pur- 
| poses Needs less attention, is less lia 
| bie to get out of « rder and is cheaper 
to run th in any € me manufactured 
Simple, durable, economical and relia- gd 
ble. Nothing but edinary Kerosene 
Oil required to run it. Safe and easily 
operated 
International Power Vehicle Co., 
STAMFORD, CONN. 











BACKUS 


GAS & GASOLINE ENGINE 


Simple, Economical, Durable. 
Suitable for all kinds of work. 





BACKUS WATER MOTOR. cheanes? power known 


Write for « 


BACKUS WATER MOTOR CO., Newark, N.J.,U.S.A. 


reular and prices. 

















National Electric Vehicles 


Handsome, graceful, thoroughly depend- 
able. Built for reliable, everyday service 
and give it. Simplestin construction, safely 
and easily operated—the perfected auto- 
Mobiles for business or pleasure 
Witte for ov “4 iNustrated catalogue showing 
many new and improved electric automobiles. 


NATIONAL VEHICLE 00 900 B. 22d St., Indianapolis,Ind, 








We . See 
“Wonder "Acetylene Burners 
Are accurate in amount of gas consumed. 
STATE LINE MFG. CO, 
107 Chambers St., Chattanooga, 5? Washington St., 
NEW YORK TENN. . A. CHICAGU 


JESS THE VER 
BEST 

OP TOOLS, SAWS ETC 
we vessor & SOmMS Le Si JOHN ST NEW YORK 
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